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N.  Y. ;  A.  G.  Ruggles,  St  Anthony  Park,  Minn.;  W.  E.  Rumsey,  Morgantown, 
W.  Va. ;  J.  G.  Sanders,  Washington,  D.  C. ;  E.  D.  Sanderson,  Durham,  N.  H. ; 
B.  R.  Sasscer,  Washington,  D.  C. ;  Franklin  Sherman,  Jr.,  Raleigh,  N.  C. ; 
J.  B.  Smith,  New  Brunswick,  N.  J.;  R.  I.  Smith,  Raleigh,  N.  C;  H.  E. 
Summers,  Ames,  Iowa;  T.  B.  Symons,  College  Park,  Md. ;  E.  P.  Taylor, 
Mountain   Grove,   Mo.;   James  Troop,   Lafayette,   Ind. ;   R.   A.   Vlckery,   St 
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Anthony  Park,  Minn.;  F.  L.  Washbom,  8t  Anthony  Park,  Minn.;  R.  L. 
Webater,  Urbana,  111.;  J.  A.  Weat,  Urbana,  111.;  H.  B.  Weed,  Chicago.  UU 
and  B.  L.  Woraham,  Atlanta,  Ga. 

The  following  viaitora  were  present: 

C.  a  Adama,  Chicago,  IlL;  O.  O.  Alnalle,  8t  Anthony  Park,  Minn.;  J.  C. 
Bradley,  Ithaca,  N.  T.;  C.  R.  Croaby.  Ithaca,  N.  Y.;  J.  R.  Field*  Bolae,  Idaho; 
J.  C.  Hambleton,  Colnmbna,  Ohio;  J.  D.  Hood,  Urbana,  111.;  P.  L.  Hoeated, 
BlauY^t,  N.  Y.;  B.  J.  Kraoa,  Waahington,  D.  C. ;  H.  H.  Lyman,  Montreal, 
Canada;  J.  F.  McClendon,  Columbia,  Mo.;  J.  0.  Needham.  Ithaca,  N.  Y.; 
L.  M.  Smith,  Urbana,  IlL;  I^  R.  Taft  Lansing.  Mich.;  Mrs.  E.  P.  Taylor, 
Mountain  Grove,  Mo.,  and  H.  F.  Wilaon,  Urbana.  111. 

The  American  Aaaociation  of  Nurserymen  was  represented  by  its 
President,  Mr.  J.  W.  Hill,  Des  Moines,  Iowa,  and  by  Col.  C.  L. 
Watroos,  Des  Moines,  Iowa,  Prof.  John  Craig,  Ithaca,  N.  Y.,  and 
Mr.  Orlando  Harrison,  Berlin,  Md. 

President  Morgan  called  First  Vice-President  Summers  to  the  chair 
while  he  presented  the  annual  address. 

The  report  of  the  Treasurer  was  read  and  referred  to  the  auditing 
eonunittee. 

The  Secretary  reported  that  as  no  program  committee  was  ap- 
pointed at  the  last  meeting,  he  had  made  up  the  final  program  and 
it  had  been  printed  and  distributed.  He  also  reported  for  the  com- 
mittee appointed  at  the  last  meeting  to  prepare  and  forward  certifi- 
cates of  membership  to  the  foreign  members,  and  stated  that  this  had 
been  done.  Several  acknowledgmenta  were  read  to  the  Association 
showing  that  the  certificates  had  been  received  and  were  greatly 
appreciated. 

The  Secretary  stated  that  he  had  made  an  attempt  to  codify  the 
constitution,  in  accordance  with  a  resolution  passed  at  the  laat  meet- 
ing, but  found  it  very  diiBcult  to  do  so  on  account  of  several  contra- 
dictory amendmenta.  He  therefore  suggested  that  a  special  com- 
mittee be  appointed  to  revise  the  constitution  and  report,  so  that 
action  could  be  taken  at  the  next  annual  meeting. 

By  vote  of  the  Association  the  report  of  the  Secretary  was  accepted. 

On  motion  it  was  voted  that  the  chair  appoint  a  committee  of  three 
to  revise  the  constitution. 

The  Secretary  read  a  Ibt  of  proposals  for  membership  which  he 
had  received  and  it  was  referred  to  the  committee  on  membership. 
He  also  reported  that  the  following  members  of  the  Association  had 
resigned  during  the  year:  J.  M.  Aldrich«  Moscow,  Idaho;  II.  P. 
Gould,  Waahington.  D.  C,  and  Gerald  McCarthy,  Raleigh,  X.  C. 

In  view  of  the  distinguished  work  which  is  being  done  in  Crimea  by 
I^rof.  Sigiamond  Mokshetsky,  whose  name  had  been  proposed  by  Dr. 
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Howard,  it  was  moved  and  carried  that,  as  a  special  honor,  he  be 
elected  a  foreign  member  without  the  formality  of  having  his  name 
referred  to  the  membership  committee. 

The  President  announced  the  appointment  of  the  following  com- 
mittees: 

Membership — Messrs.  Summers,  J.  B.  Smith  and  Forbes. 

Resolntions — Messrs.  W.  D.  Hmiter,  Washburn  and  Sanderson. 

Nominations — Messrs.  Osbom,  Felt  and  Newell. 

Auditing — Messrs.  Sherman  and  Femald. 

Ck>nstitution — Messrs.  Burgess,  J.  B.  Smith  and  Symons. 

As  the  standing  committees  elected  at  the  last  annual  meeting  were 
not  ready  to  report,  no  further  business  was  transacted  until  the 
afternoon  session. 

On  motion  of  Mr.  Symons,  it  was  voted  that  the  representatives  of 
the  American  Association  of  Nurserymen,  who  had  been  invited  to 
attend  the  meeting,  be  given  the  privileges  of  the  floor. 

Mr.  Newell,  the  representative  of  the  Association  of  Economic  Ento- 
mologists on  the  joint  committee  on  national  control  of  introduced 
insect  pests,  presented  the  following  report: 

To  the  Association  of  Economic  Bntomologists: 

At  the  last  annual  meeting,  this  Association  elected  one  member  to  act  on  a 
joint  conmiittee  on  legislation,  to  be  composed  of  one  member  each  from  the 
Association  of  Economic  Entomologists,  the  American  Association  of  Nursery- 
men and  the  Association  of  Official  Horticultural  Inspectors. 

The  members  of  this  joint  committee  have  been  in  correspondence  with  each 
other  during  the  year  and  have  today  held  a  meeting  at  which  a  definite  plan 
for  securing  uniformity  in  the  certification  of  interstate  shipments  of  nursery 
stock,  has  been  decided  upon.  While  this  committee  was  elected  with  power 
to  take  all  advisable  action  toward  the  end  in  view,  nevertheless,  the  members 
feel  that  if  the  plan  now  decided  upon  by  them  be  formally  approved  by  the 
«ntire  Association  of  Economic  Entomologists,  the  legislation  in  view  will  be 
much  more  easily  secured. 

The  committee  asks  your  endorsement  of  the  following  plan  of  procedure: 

A— Roofvcd,  That  the  Secretary  ol  Agrloslttire  should  be  empowered  to  make  regv- 
lotlone  governing  importatioDs  UaUe  to  harbor  Insect  pests  or  plant  diseases;  to  require 
such  hnportatioas  to  be  accompanied  by  a  certificate  of  a  duly  accredited  entomologist 
of  the  country  In  which  said  shipments  origlnatet  or.  In  the  absence  olsuch  a  certificate, 
to  make  Inspections  ol  such  shipments,  by  competent  agents,  at  the  point  ol  destination, 
and  that  sufficient  appropriation  should  be  made  for  this  purpose  by  Congress* 

B— JU  That  Congress  be  asked  to  enact  a  law  empowering  the  Secretary  ol  Agrlcul- 
tuie  to  Issue  certificates  ol  nursery  Inspection,  as  nearly  uniform  as  possible,  to  all  nur- 
series In  the  United  Slates  engaging  In  Interstate  trade,  upon  proper  Inspection  ol  such 
noneiies  by  duly  authorized  representatives  of  the  United  States  Department  ol  Agri- 
coItttK,  or  by  State  officials  approved  by  the  Secretary  of  Agriculture  for  that  purpose, 
and  ffiat  sufficient  appropriation  be  made  therefor* 
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2.  That  til  ttalg  or  twritorial  ottdafc  in  chtf  of  tmnuy  totpgcHoo  be  <gg>d  l» 
aceipt  tlMtc  o«tificilci  at  thdr  face  vaiuty  and  tliat  is  ttatti  wImk  laws  an  sow  la  fofct 
^lyhjgfc  win  not  aOow  the  ifyfHuift  ol  ludi  ccrtificataiy  die  inepedion  desaftflMnti  ba 
itqmetad  to  endeavor  to  eeciae  tydi  stale  legidation  as  wiO  make  tUs  possible. 

C"^ mat  Gonfsnss  snottid  autnofiee  Hm  Socvstary  of  A^ncfBtwe  to  piooaed  to  SMieiiiii* 
nale  or  oontral  imported  insects  or  plant  diseasest  or  any  insect  previously  naUre  to  a  t^ 
stfictsd  locality^  but  ^iniich  nay  becoiHr  micfatory  and  tfaieaten  tiM  wiKMc  cocmtiy » 
whenever  in  Irfs  MfPttt  snch  action  is  practicable,  and  tliat  an  appropriation  be  made 
lor  tliisporpoeeasaffacrvefwidioremefgcncyiaeacainet  any  soch  pest  wUcb  may 


The  joint  oomniittee  propooea  to  have  two  bllla  prepared  for  Introdnctioo 
into  Congreaa ;  one  of  theoe  embracing  the  subject  matter  of  aectlons  A  and  B, 
and  the  other  embracing  only  tlie  sobject  matter  of  section  C.  and  that  if  the 
pnaaage  of  twth  meaaores  be  found  impracticable  or  impoaaible  then  all 
efforta  be  concentrated  in  the  attempt  to  secure  the  paaaage  of  the  bill 
iuTolving  the  certification  and  inapection  of  importa  and  the  control  of 
nuraery  stock  shipmenta  entering  into  interstate  trade,  aa  above  outlined. 

ReapectfuUy  aubmitted, 

WiLMON  Nbwsll, 
Member  of  Joint  Committee. 

It  was  moved  and  seconded  that  the  report  be  received  and  that  the 
recommendations  of  the  committee  be  endorsed  by  the  Association. 

Mr.  J.  B.  Smith  favored  laying  the  report  on  the  table  until  it 
could  be  more  thoroughly  examined  by  the  members,  as  he  considered 
it  unwise  to  take  hasty  action  on  the  matter. 

In  reply  Mr.  Newell  stated  that  the  report  is  practically  the  same 
as  that  endorsed  by  the  Association  at  the  last  annual  meeting.  The 
reason  for  desiring  immediate  action  was  that  a  number  of  the  repre- 
sentatives of  the  nurser>7nen  were  obliged  to  leave  the  city  that  even- 
ing and,  as  they  desired  to  have  a  bill  drafted  at  once  for  presentation 
to  Congress,  they  wished  the  further  endorsement  of  the  Association 
at  this  convention. 

After  a  brief  discussion  the  motion  prevailed. 

Mr.  Hill,  President  of  the  American  Association  of  Nurser>'men, 
thanked  the  Association  for  the  endorsement  of  the  report  and  stated 
that  the  action  taken  would  be  of  great  assistance  to  the  committee  in 
securing  the  desired  legislation. 

The  report  of  the  Committee  on  Nomenclature  was  presented  at  the 
Saturday  morning  session  as  follows: 

REPORT  OP  TIIS  COMMrrTEE  ON   NOMENCLATURE. 
Toor  committee  on  nomenclature  l>egs  leave  to  report  an  foUows: 

FirMi.  that  no  additional  list  of  names  for  final  adoption  Is  submlttixl  at 
this  meeting. 
Second,  that  wc  recommend  that  the  lists  previously  adopted  be  bruufht 
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together  and  published  in  fall  in  the  next  proceedings,  and  also  printed  by  the 
society  in  separate  pamphlet  form  with  a  summary  of  actions  concerning  the 
use  of  ooDunon  names  adopted  at  previous  meetings,  for  distribution  to  all 
members  of  the  society,  to  agricultural  journals,  members  of  the  Entomo- 
logical Society  of  America  and  such  other  parties  as  the  secretary  and  the 
committee  on  nomenclature  may  deem  wise. 

TfUrdt  that  the  use  of  these  adopted  names  be  again  urged  on  all  parties  in 
publications  of  an  economic  character. 

Tour  committee  would  also  call  attention  to  the  action  of  the  International 
Congress  of  Zoologists  in  regard  to  the  fixing  of  generic  types,  such  action  in 
trabstance  being  that  a  generic  type  once  fixed  or  designated  by  whatever 
process  is  to  stand  as  the  type. 

Respectfully  submitted, 

Hebbebt  Osbobn. 
F.  M.  Websteb. 

It  was  voted  that  the  report  be  accepted  and  the  recommendations 
adopted  by  the  Association. 

Mr.  Sanderson  presented  a  plan  for  publishing  a  journal  on 
•economic  entomology.  He  stated  that  on  the  previous  evening  a 
number  of  the  members  who  were  interested  in  the  matter  had  met 
4ind  decided  to  form  a  company  for  the  purpose,  provided  a  satis- 
factory arrangement  could  be  made  for  the  journal  to  become  the 
o£Scial  organ  of  the  Association.  He  presented  a  resolution  in  the 
form  of  an  agreement  for  the  consideration  of  the  meeting.  After 
some  general  discussion  it  was  voted  that  the  chair  appoint  a  com- 
mittee of  three  members  to  investigate  the  matter  and  report  at  the 
iiftemoon  session. 

The  following  committee  was  appointed:  Messrs.  J.  B.  Smith, 
Osbom  and  Bruner. 

It  was  voted  to  make  the  reports  of  committees  a  special  order  of 
business,  to  be  called  up  at  4.30  p.  m.,  and  that  arrangements  be  made 
to  hold  a  session  at  8  p.  m.  to  finish  the  reading  of  the  papers  re- 
maining on  the  program. 

At  4.30  p.  m.  the  committee  appointed  to  investigate  the  proposed 
Journal  of  economic  entomology  presented  its  report,  which  endorsed 
the  resolution  presented  at  the  morning  session  by  Mr.  Sanderson. 

A  brief  discussion  followed  in  which  Mr.  J.  B.  Smith  called  attention 
to  the  fact  that  this  marked  a  complete  change  in  the  previous  policy 
•of  the  Association,  and  meant  practically  severing  all  connection  with 
the  United  States  Department  of  Agriculture.  It  might  be  a  difficult 
matter  to  induce  the  Department  to  publish  the  annual  report  of  the 
Association  in  the  future,  in  case  the  journal  should  not  be  a  financial 
success. 

The  report  was  amended  in  order  to  increase  the  advisory  board 
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from  five  to  six  members,  and  to  clearly  define  the  method  of  their 
election,  and  it  was  then  adopted  by  the  Association  in  the  following 
form: 

That  those  hereto  sobscriblng  form  a  company  for  imbllshins  a  joomal 
devoted  to  economic  entomology,  to  be  the  official  organ  of  the  Association  of 
Economic  Entomologists ;  that  this  company  will  publish  six  Issues  s  year  of 
fifty  to  one  hundred  pages  each,  at  a  subscription  price  of  one  dollar  ($1.00) 
to  members  and  two  dollars  ($2.00)  to  non-membeni.  In  consideration  of 
which  the  Assoclstlon  of  Economic  Entomologists  agrees  to  publish  Its  pro- 
ceedings in  said  journal ;  that  this  company  shall  elect  the  editor  and  business 
manager,  and  that  the  advisory  board  ahall  consist  of  six  members,  to  be 
nominated  by  the  committee  on  nominations  of  the  Assoclstlon  of  Economic 
Entomologists  and  approved  by  the  Assoclstlon,  which  the  company  agrees  to 
elect,  two  for  one  year,  two  f6r  two  years  and  two  for  three  years,  and  that 
there  shall  hereafter  be  elected  annually,  in  the  same  manner,  two  members 
to  succeed  those  retiring;  that  the  above-mentioned  board  with  the  editor 
and  business  manager  shall  determine  the  policy  of  the  journal  and  shall 
control  the  matter  published  in  it ;  that  the  subscription  list  tor  stock  in  the 
company  shall  be  open  to  all  members  of  the  Assoclstlon  of  Economic  Ento- 
mologists, and  to  them  only,  at  ten  dollars  ($10)  per  share,  payable  on 
demand. 

The  Committee  on  Membership  presented  the  following  report : 

REPORT  OP  THE  COMMITTKE  ON  MSMBBR8H1P. 

The  Committee  on  Membership  recommend  the  following: 

For  foreign  members: 

Prof.  C.  Gordon  llewett  Manchester,  England,  proposed  by  Dr.  I^  O. 
Howard. 

I>r.  Waldemar  Posplelow,  Station  Entomologique,  Rue  de  Boulevard  No.  9» 
Klew,  Russia,  proposed  by  Dr.  L.  O.  Howard. 

For  transfer  from  aasoclate  to  active  membership: 

Mr.  R.  C.  L.  Perkins,  Honolulu.  Hswail. 

For  associate  members : 

Myron  H.  Swenk,  Unlvemlty  of  Nebraska.  Lincoln,  Neb. 

Harry  8.  Smith.  University  of  Nebraska.  Lincoln,  Neb. 

Paul  R.  Jones.  Bureau  of  Entomology.  Washington,  D.  C. 

Henry  Ness.  Iowa  State  College.  Ames.  Iowa. 

J.  B.  Buck.  Agricultural  Experiment  SUtlon,  Blacksburg,  Va. 

R.  A.  Vlckery.  Agricultural  Experiment  SUtlon.  St  Anthony  Park,  Minn. 

George  A.  Dean.  Kansas  Agricultural  College.  Manhattan,  Kan. 

Howard  E  Weed.  Chicago,  IIL 

C.  T.  Paine.  San  Jos#,  Cal. 

Charles  S|KM)uer.  Agricultural  Experiment  Station,  Durham,  N.  H. 

B.  H.  Oullbeau.  Baton  Rouge.  I^. 

George  A.  Runner.  State  Crop  I^est  Commission,  Baton  Rouge,  La. 

Arthur  II.  Roiwnfeld.  State  Crop  Test  Commission.  Baton  Rouge,  La. 

T.  C.  Barber.  State  Crop  Pest  Ccmimlsslon.  Baton  Rouge,  La. 

W.  II.  Goodwin.  Agrk*ultural  Experiment  Station,  Wooster,  Ohio. 

Frederick  B.  Ix>we.  6  Beacon  Street  Boston,  Mass. 
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H.  O.  Marsl^,  Bureau  of  Entomology,  Washington,  D.  C. 

J.  A.  West,  Urbana,  111. 

Edith  M.  Patch,  Agricnltural  Experiment  Station,  Orono,  Me. 

B.  L.  Worsham,  Capitol  Building,  Atlanta,  Ga. 

Burton  N.  Gates,  Bureau  of  Entomology,  Washington,  D.  C. 

Glen  W.  Herrick,  Agricultural  Experiment  Station,  Agricultural  Ck>llege, 
Miss. 

John  J.  Davis,  University  of  Illinois,  Urbana,  111. 

To  be  dropped  from  membership  (on  account  of  having  discontinued  ento- 
mological work.) 

J.  M.  Rankin,  Leslie  Martin*  C.  M.  Walker,  E.  S.  Hardy,  W.  O.  Martin. 

The  committee  further  reconmiends: 

That  the  committee  on  membership  shall  be  appointed  at  the  first  session 
of  each  annual  meeting,  to  serve  until  the  appointment  the  next  year  of  their 
successors,  to  whom  the  retiring  committee  shall  transmit  written  recom- 
mendations concerning  new  members,  promotions  to  active  membership  and 
names  to  be  dropped  from  the  rolL 

The  committee  further  reconmiends: 

That  the  secretary  be  requested  to  have  blanks  printed  for  application 
for  membership. 

Respectfully  submitted, 

H.  E.  Summers, 
J.  B.  Smith, 
S.  A.  Forbes, 

Committee. 

By  vote  of  the  Association  the  report  was  accepted  and  the  recom- 
mendations of  the  committee  adopted. 

The  report  of  the  Treasurer  and  of  the  Auditing  Committee  was 
as  follows : 

REPORT  OF  THE  TREASURER. 

Jan.  1-Dec.  27,  1907.    By  amount  received  for  dues $111.00 

Jan.      1,  1907.    To  balance  due  on  account  of  1906 $16.40 

paper  and  printing  5.00 

express  on  manuscript  .55 

stamps    1.00 

printing    2.25 

rent  of  typewriter 8.00 

April  20,                    stamps    8.00 

**      25,                    stamps    1.00 

May      1,                    stamps    1.00 

"      24.                     stamps    1.00 

Oct       5,                    stamps    4.00 

"      16,                    printing  certificates  and  blanks 12.25 

"      29,                    express  charges  .70 

Nov.      6,                    mailing  tubes   1.00 

•*      15,                    stamps    2.50 

••      16,                    stamps    1.25 
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Dec.    14,  stamps    4.00 

"      21.  telegram     98 

Total  amount  expended $00.88 

To  balance  In  the  treasury,  Dec.  27,  1907 60.12 

$111.00 

Respectfully  submitted, 

A.  F.  BuBOBSS,  Treasurer. 

The  Auditing  Ck>mmlttee  reported  that  the  accounts  of  the  treasurer  had 
been  examined  and  that  they  were  found  correct,  and  that  a  record  of  audit- 
ing had  been  made  In  the  treasurer's  book. 

PSANKUK    SRCSMAN,    JS., 

H.  T.  Fesnald, 

Committee, 

These  reports  were  accepted  by  vote  of  the  Association. 

The  report  of  the  Conunittee  on  Nominations  was  next  presented: 

REPORT  OP  THE  OOMUnTEB  ON   NOMINATIONS. 

Tour  ronmiittee  to  nominate  ofllcers  for  the  year  1908  begs  leave  to  reiiort 
as  follows: 

For  President,  Dr.  8.  A.  Forbes,  Urbana,  111. 
For  First  Vice-President,  Dr.  W.  E.  Britton,  New  Haven,  Conn. 
For  Second  Vice-President,  Dr.  E.  D.  Ball,  Logan,  UUh. 
For  Secretary-Treasurer,  A.  F.  Burgess,  Washington,  D.  C 
For  Member  of  the  Committee  on  Nomenclature,  Prof.  A.  L.  Quaintance, 
Washington,  D.  C. 

For  Members  of  the  Council  A.  A.  A.  8.,  Prof.  H.  A.  Morgan,  Knoxville, 
Tenn.,  and  Dr.  James  Fletcher,  Ottawa,  Canada. 
For  Member  of  the  Joint  Committee,  Wllmon  Newell,  Baton  Rouge,  fji. 

Respectfully  submitted, 

Hbbkst  OsBoaif. 
B.  P.  FstT, 

WlLyON    New  ELL. 

Committee, 

On  motion  the  Secretary  was  instructed  to  cast  the  ballot  of  the 
Association  for  the  list  of  officers  reported  by  the  committee  and  thej 
were  declared  elected. 

The  same  committee  also  presented  the  names  of  the  following 
members  to  serve  on  the  advisory  board  of  the  journal  : 

For  three  years,  Messrs.  Ilowsrd  and  Forbes. 
For  two  yearn,  Messrs.  Fletcher  snd  Morgan. 
For  one  year.  Messrs.  Femald  and  Onbom. 

By  vote  of  the  Association  these  nominations  were  approvtnl. 
The  report  of  the  Committee  on   Resolutions  was  presented  as 
fol  loci's: 
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REPORT   OF  THE   COMMITTEE  ON   RESOLUTIONS. 

The  committee  begs  leave  to  report  as  follows : 

Resolved,  That  the  Association  of  Economic  Entomologists  expresses  its 
appreciation  of  the  courtesies  extended  by  the  University  of  Chicago,  the  local 
committee  on  arrang^nents,  and  the  entomologists  of  Chicago;  and 

Resolved,  That  this  Association  hereby  expresses  its  gratitude  to  Dr.  L.  O. 
Howard,  Chief  of  the  Bureau  of  Entomology,  and  the  Honorable  Secretary  of 
Agriculture,  for  the  editing  and  publication  of  its  proceedings  since  its  organ- 
teation,  and  whereas  in  the  infancy  of  this  organization  a. means  of  publi- 
cation was  furnished  it  by  Insect  Life,  published  by  the  Division  of  Ento- 
mology, that  this  Association  trusts  that  the  staff  of  the  Bureau  of  Ento- 
mology will  make  free  use  of  the  Journal  of  Economic  Entomology  now  to  be 
Instituted  as  the  official  organ  of  this  Association;  and 

Resolved,  That  the  Association  beholds  with  gratification  the  recent  activity 
In  the  study  of  ticks  concerned  in  the  transmission  of  diseases  or  that  may  be 
found  to  be^  so  concerned  and  urges  the  members  to  make  further  and  more 
extensive  investigations  in  this  important  field;  and 

Resolved,  That  the  Association  recommend  that  apiculture  receive  more 
attention  from  the  official  state  entomologists  and  especially  that  attention  be 
paid  to  the  distribution  and  treatment  of  the  brood  diseases  of  bees;  and 

Resolved,  That  the  Association  expresses  its  appreciation  of  the  valuable 
work  being  done  by  Prof .  A.  L.  Herrera,  of  the  Mexican  Comission  de  Para- 
sitologia  Agricola,  under  conditions  of  peculiar  difficulty,  and  that  the  Secre- 
tary be  instructed  to  notify  Professor  Herrera  of  this  action ;  and 

Resolved,  That  the  Association  reiterates  its  expression  in  the  resolution 
passed  at  the  New  Orleans  meeting  to  the  eflTect  that  wherever  possible  the 
Secretary  arrange  programs  on  the  symposium  plan. 

W.   D.    HUNTEB, 

E.  DWIGHT     SANDEBSOIf, 

F.  L.  Washbubn, 

Committee, 

At  the  snggestion  of  Mr.  Fletcher,  the  committee  submitted  a 
special  resolution  on  the  gypsy  moth  work  as  follows : 

Resolved,  That  the  Association  heartily  approves  the  work  now  being  done 
io  the  control  of  the  gypsy  moth  and  brown-tail  moth  by  the  state  of  Massa- 
chusetts and  other  states  and  by  the  Bureau  of  Entomology ;  and  inasmuch  as 
we  have  heard  of  criticism  of  this  work  from  certain  quarters,  we  hereby  ex- 
press our  unqualified  approbation  of  the  present  management  and  of  the 
methods  which  it  has  adopted,  and  furthermore  we  would  consider  a  change  in 
policy  as  most  dangerous  to  the  vital  interests  concerned  in  the  most  impor- 
tant work  in  applied  entomology  that  has  ever  been  undertaken. 

In  discussing  this  resolution  IMr.  Fletcher  called  attention  to  the 
excellent  results  that  are  being  secured  from  this  work,  and  urged  the 
necessity  of  a  continuance  of  the  same  management  and  policy  that 
has  brought  about  these  results. 

It  was  moved  and  carried  that  the  report  be  adopted.  The  special 
resolution  was  then  unanimously  approved  by  the  Association. 
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The  Standing  Committee  on  Insecticides  submitted  the  following 
report: 

BEPOBT  OP  THB  STANDING  OOMMrrTEB  ON  INSKTICmKS. 

Your  committee  on  insecticides  begs  to  present  the  followins  report : 

1.  After  consideration  of  the  list  of  insecticides  submitted  to  tlie  members 
of  tlie  AssodatlQii  for  testing  as  reported  to  the  committee  of  last  year  on 
this  sabject  (which  list  is  berawith  appended)  it  seems  to  yoor  conmiittee 
that  it  is  not  sdvisable  at  the  present  time  to  nndertalce  anj  coOperatlTS 
tests  of  anj  of  them. 

2.  Tour  committee  recommends  that  aU  new  proprietary  Insecticides  offered 
to  members  of  this  Association  be  referred  to  this  committee,  who  will  then 
proceed,  as  saggested  in  the  report  of  the  committee  on  this  matter  of  last 
year,  part  two. 

8.  The  committee  belieres  that  it  should  ascertain  whether  it  is  possibie  to 
secure  an  interpretation  or  amendment  of  the  national  pure  food  and  drug 
law  so  that  it  will  include  insecticides  and  fungicides,  and  if  this  is  found 
impossible  that  the  committee  draw  up  and  report  to  the  next  meeting  of  this 
Association  a  suggested  law  which  will  aid  in  lecuring  uniformity  of  legis- 
lation in  the  Tarious  states,  as  regards  the  compulsory  snalysis  and  labeling 
of  insecticides  and  fungicides. 

Respectfully  submitted* 

E.   D.   Sakmbso!*, 

B.  P.  FSLT, 

H.  E.  SUMIIIBS, 

R.  I.  Surra. 

The  following  is  a  list  of  insecticides  submitted  by  the  committee 
with  the  above  report : 

Arsenites:  8wift*s  Arsenate  of  Lead.  Green  Death,  Disparene,  Green 
Arsenoid. 

Scale  insect  remedies:  Scalecide,  Rex  Lime  Sulfur  Wash,  Target  Brand 
Lime  Sulfur  Wash«  Target  Brand  Scale  Emulsion,  Oonsol,  Kil-o-Scale, 
Horicum. 

Tobacco  preparations:  Rose  Nicotine,  Nikoteen,  Rose  Jjttkt  Extract,  Nico- 
tlclde.  Tobacco  Dust,  Aphis  Punk. 

Larracides:    Phinotas  Oil. 

Tree  Pastes:  Tree  Tanglefbot,  Stone's  Tree  Paste,  Borer  Tanglefoot, 
Raupeuleim. 

Soaps:    Takanap  soap. 

Miscellaneotts :  Zenoleum.  Orient  Spray,  Limoid,  American  Disinfectant, 
Carlson's  Mixture.  Kerosene  Flour  Emulsion,  Pearson's  Creolin. 

Voted  that  the  report  be  adopted  and  the  committee  continued. 

The  Secretary  asked  for  instructions  from  the  Association  in  regard 
to  limiting  the  length  of  time  to  be  allowed  for  the  presentation  of 
papers  at  future  meetings.  After  some  general  discussion  the  fol- 
lowing motion  was  made  and  carried: 
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''That  the  Secretary  in  calling  for  titles  be  authorized  to  request 
a  fifteen-minute  limit  for  papers,  at  the  same  time  not  necessarily 
limiting  the  length  of  important  papers  to  that  time;  and  that  the 
time  desired  by  each  author  be  stated  when  submitting  his  title." 

At  the  evening  session  the  President  called  attention  to  the  desire 
of  the  representatives  of  the  American  Association  of  Nurserymen  to 
have  a  committee  appointed  to  attend  their  annual  convention  at 
Milwaukee. 

It  was  voted  that  a  committee  of  three  be  appointed  by  the  chair. 
The  foUowing  members  were  selected, — Messrs.  Forbes,  Burgess  and 
Symons. 

Mr.  Orlando  Harrison,  representing  the  above  mentioned  Associa- 
tion, thanked  the  Association  of  Economic  Entomologists  for  the 
courtesies  extended  to  the  nurserymen  during  the  meeting. 

Immediately  before  adjournment  Mr.  W.  D.  Hunter  presented  the 
resolution  which  follows : 

Resolved,  That  the  thanks  of  the  Association  be  extended  to  the 
President,  Prof.  H.  A.  Morgan,  for  the  equanimity,  for  the  genial 
good  nature,  and  for  the  wisdom  with  which  he  presided  over  the 
meetings  of  the  twentieth  annual  session. 

This  resolution  was  put  before  the  meeting  by  Mr.  Hunter  and 
received  unanimous  approval. 

President  Morgan  expressed  his  appreciation  of  the  sentiments  con- 
veyed in  the  resolution,  and  with  his  usual  unselfishness  attempted  to 
show  that  the  Secretary  was  responsible  for  the  success  of  the 
meeting. 

There  being  no  further  business  the  meeting  adjourned. 


PART  II 


The  annual  address  of  the  President  was  presented  at  the  opening 
session  of  the  meeting,  Friday  morning,  as  follows : 

THE  RELATION  OF  THE  ECONOMIC  ENTOMOLOGIST 
TO  AGRICULTURE 
By  H.  A.  MoBOAN,  KnowvUle,  Tenn. 
The  discussions  of  the  GfyBtematic,  developmental,  and  purely  eco- 
nomic aspects  of  the  subject  of  Entomology  that  have  been  presented 
before  this  body  from  time  to  time  have  indicated  in  a  conspicuous  way 
the  broad  yet  definite  field  of  the  economic  entomologist    In  the  in- 
terest of  the  future  work  of  the  Association  these  general  boundaries 
should  be  maintained,  as  it  is  difScult  to  predict  just  when  or  where 
even  the  most  remote  biologic  investigation,  discovery  or  observation 
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will  thread  its  way  into  some  definite  eeonomic  problem,  or  when  a 
commonly  reeoirnuBed  condition  will  induce  a  purely  teientific  aearch 
for  the  unknown  cauae. 

In  selecting  for  discussion  at  this  time  the  relation  of  the  economic 
entomologist  to  agriculture,  it  is  not  my  purpose  to  restrict  the  in- 
terpretation of  this  relation  to  that  which  prevailed  nearly  a  quarter 
of  a  century  ago,  when  this  Association  was  instituted,  but  to  point  out 
that  larger  interpretation  which  the  wave  of  interest  in  agricultural 
education  and  investigation  justifies,  and  which  will  be  realized  unless 
misdirection  from  one  cause  or  another  shall  materially  affect  the 
present  tide.  Agriculture  is  in  need  of  the  entomologist,  and  the 
entomologist  has  a  fruitful  field  in  agriculture. 

In  the  United  States  the  land-grant  colleges,  made  possible  by  the 
Morrill  Act,  in  1862,  sent  out  the  first  organized  tracer  after  a  lost 
agriculture.  A  study  of  the  history  of  many  of  these  colleges  in  the 
light  of  present  agricultural  conditions  indicates  that  the  men  who 
were  placed  in  charge  of  these  initial  institutions  were  oftentimes  with- 
out an  agricultural  compass  and,  what  is  worse,  were  without  the  sym- 
pathy and  support  of  the  people  for  whom  the  effort  was  being  made. 
Hence,  there  was  much  time  lost  in  adjusting  a  modem  movement  to 
old-time  conditions.  Not  until  the  Hatch  Act  was  put  into  operation, 
and  investigational  work  was  set  in  motion,  did  the  complex  nature  of 
agriculture  begin  to  be  apparent.  Through  independent  efforts  of 
pioneer  entomologists  in  some  of  the  states,  entomology  had  already 
found  a  place  in  the  agricultural  schedule,  and  upon  the  organization 
of  the  state  experiment  stations,  entomologists  were  placed  on  the 
staffs;  or  the  subject  had  won  sufficient  recognition  to  be  associated 
with  departments  of  biology  or  horticulture,  already  a  part  of  the  col- 
leges with  which  the  stations  were  affiliated. 

The  relation  of  economic  entomology  to  agriculture  was  recognized 
by  the  nation  prior  to  1887,  and,  while  not  specified  in  the  Hatch  Act, 
its  real  relation  to  a  state's  agriculture  was  no  doubt  a  part  of  the 
general  conception  of  the  author  of  the  bill  which  gave  each  state  an 
institution  for  agricultural  investigation. 

Some  of  the  colleges  receiving  the  benefits  of  the  Morrill  Act  were 
giving  limited  courses  in  entomology  at  the  time  the  experiment  sta- 
tions were  organized.  In  others  the  number  of  insect  forms  had  given 
taxonomic  value  to  the  study  of  entomolgy  in  soological  courses ;  while 
in  others  the  economic  aspect  of  insects  was  incidentally  emphasized 
by  the  horticulturist  or  agriculturist  in  connection  with  some  orchard, 
garden,  or  field  pest. 

Are  we  not  justified  in  concluding,  then,  that  when  the  spirit  of  in- 
vestigation became  effective  in  agriculture,  economic  entomology  re* 
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eeived  its  logical  setting?  This  may  be  true  of  many  other  sciences 
entering  into  composite  agriculture ;  yet  the  peculiar  relation  of  ento- 
mology to  agriculture  is  conspicuous.  Were  this  not  true,  the  rapid 
strides  that  have  been  made  in  associating  the  two  would  have  been 
impossible. 

You  will  agree  with  me  that  with  economic  entomology  unsatisfac- 
torily associated,  its  future  imperfectly  projected,  and  with  meager 
means  for  the  preparation  of  persons  for  the  work,  the  pioneers  of  this 
sei^ice  merit  commendation  not  usually  accorded  them.  It  is  true 
that  many  of  the  men  who  took  positions  as  entomologists  of  experi- 
ment stations  in  the  beginning  were  better  prepared  for  many  other 
lines  of  work,  but  the  wealth  of  opportunity  for  observation  and  in- 
vestigation, and  their  application  of  these  to  agricultural  progress, 
could  hardly  be  mistaken.  Now  and  then  errors  of  observation  were 
made  and  recorded,  some  of  which  unfortunately  have  been  perpet- 
uated by  quotation  to  this  time.  It  was  to  be  expected,  too,  that  cer- 
tain eafiy  methods  and  successful  lines  should  drift  economic  entomolo- 
gical thought  and  activity  into  definite  directions  and  veil  for  a  time 
the  real  value  of  biological  as  well  as  ecological  investigations  and 
their  application  to  preventive  and  remedial  relief.  The  biting  and 
sucking  mouth  parts  were  for  a  time  the  only  recognized  parts  of  an 
insect's  anatomy,  and  hellebore,  Paris  green,  and  coal  oil  emulsion  the 
standard  substances  in  insect  warfare. 

The  conceptions  of  the  scope  of  entomological  research  as  related  to 
agricultural  development  have  gradually  but  surely  been  expanded, 
until  now  a  worker  in  this  field  finds  himself  involved  in  problems  of 
very  much  wider  range  than  the  superficial  anatomy  of  a  common  in- 
sect enemy  of  a  local  crop,  or  the  compounding  of  a  standard  insecti- 
cide. Insects  are  related  to  diseases  of  live  stock,  as  hosts  of  sporozoic 
organisms  and  nematodes,  or  as  disseminators  of  diseases  of  bacterial 
origin;  the  importing  and  distributing  of  predatory  and  parasitic 
forms,  and  the  adjusting  of  these  to  new  conditions  and  even  new 
hosts;  the  exact  relation  of  insects  to  fruit  and  seed  development;  and 
the  interrelation  of  insects,  as  in  the  case  of  ants  and  aphids,  are  all 
modem  problems  of  economic  entomology.  While  these  questions  are 
associated,  either  directly  or  indirectly,  with  agriculture,  and  are  of 
great  importance,  I  vrish  at  this  time  to  consider  to  what  extent  the 
student  of  economic  entomology,  in  order  to  apply  his  knowledge  to 
the  best  advantage,  should  be  also  a  student  of  agriculture. 

Within  recent  years  deep-seated  problems  in  connection  with  the 
occurrence  of  insects  and  allied  forms  have  given  prominence  to  lines 
of  investigation  of  unusual  merit  in  point  of  results.  During  the  past 
season  the  army  worm  again  appeared  in  destructive  numbers  in  many 
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portions  of  Tennessee.  Some  observations  were  made  of  well  sep- 
arated outbreaks  to  determine  if  possible  the  reason  for  the  unusual 
attack.  In  most  cases  the  qjrstem  of  crop  rotation  and  the  farm  prac- 
tice were  found  conducive  to  the  protection  of  the  wintering  forms 
under  suitable  climatic  conditions.  In  the  latitude  of  Tennessee  a 
general  rotation  is  com,  wheat,  meadow.  During  average  seasons 
com  land,  after  what  is  termed  the  ''laying  by,"  becomes  foul 
with  weeds,  particularly  a  species  of  Ambrosia.  This  land,  after 
the  wheat  is  cut  the  second  year  produces  a  heavy  growth  of  weeds 
from  seeds  of  the  previous  year.  The  weeds  are  cut  and  left 
as  a  mulch  for  the  meadow.  This  mulch  affords  protection  for  the 
army  worm  during  winter  and  early  spring  of  the  third  season,  which 
results,  if  a  late  spring  obtains,  in  the  destruction  of  the  meadow  crop 
and  the  spread  of  the  worms  into  contiguous  fields.  These  observa- 
tions place  the  burden  of  proof  for  the  outbreak  upon  the  com  crop 
and  the  practices  prevailing  in  its  cultivation.  Preventive  measures 
must  be  sought  in  a  change  in  the  rotation  and  possibly  in  the  intro- 
duction of  a  new  crop.  Here  agricultural  information  is  demanded. 
The  ravages  of  the  sugar  cane  borer  (Diairea  ioccharatii)  have  been 
traced  to  practices  of  handling  the  cane  during  fall  planting,  windrow- 
ing,  and  spring  planting,  and  to  the  planting  of  com  on  land  pre- 
viously devoted  to  second-year  stubble.  Here,  again,  a  change  in  a 
rotation  system  and  common  practices  of  handling  the  crop  are  in- 
volved in  preventive  suggestions.  In  fact,  the  best  methods  of  control 
of  many  of  the  insect  enemies  of  a  diversified  agriculture  are  to  be 
found  in  the  adjusting  of  agricultural  practice  to  biologic  conditions. 
Evidence  of  this  may  be  found  in  the  recommendations  for  the  com 
root  aphis,  the  Hessian  fiy,  the  cotton  boll  worm,  the  tobacco  worm, 
the  differential  grasshopper,  the  North  American  cattle  tick,  the  com 
root  worm,  wireworm  and  cutworm,  and  many  other  pests  of  general 
distribution. 

The  invasion  into  the  Southem  States  of  the  Mexican  cotton  boll 
weevil,  and  its  effect  upon  a  crop  of  international  importance,  enlisted 
unusual  interest  in  methods  of  control.  Growing  out  of  the  efforts 
made  in  connection  with  the  boll  weevil,  more  than  any  other  insect, 
has  the  relation  of  detailed  biologic  study  to  the  cultural  methods  of 
remedial  relief  been  emphasized,  if  not  permanently  established.  Never 
before  have  the  importance  of  a  study  of  agricultural  conditions  and 
the  habits  of  roost  plants  been  so  intimately  associated  in  the  develop- 
ment of  preventive  methods.  Our  standing  with  the  farming  frater- 
nity and  our  opportunities  to  promote  entomological  investigation  in 
its  broadest  and  most  acceptable  field  seem  to  suggest  an  intimate 
study  of  conditions  that  will  protect  in  the  most  economical  way  the 
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interests  of  the  crop  producer.  If  a  change  in  the  system  of  cropping 
is  necessary,  recommendations  in  keeping  with  the  best  practice  should 
be  available.  If  postponement  of  the  time  of  seeding  will  bring  relief 
from  insect  attack,  the  influence  on  yields  from  other  causes  due  to 
late  seeding  should  be  carefully  studied,  and  estimated,  and  compared 
with  the  losses  occurring  from  the  damage  under  normal  conditions. 
Some  may  think  these  matters  belong  to  other  departments  of  agri- 
cultural investigation,  and  that  the  recommendations  which  are  the 
outcome  of  biological  study  should  be  turned  over  to  other  persons 
for  their  execution.  Such  action  is  not  in  keeping  with  the  crop  pro- 
ducer's estimate  of  agricultural  organization,  and  he  is  an  important 
factor  in  the  successful  development  of  any  remedial  plan.  Delay 
consequent  on  the  shifting  of  the  execution  of  any  method  or  methods 
is  destructive  of  the  best  interests  of  agriculture  and  of  the  various 
sciences  which  make  up  its  multifarious  structure. 

In  concluding,  I  wish  to  express  confidence  in  the  opportunities 
offered  to  economic  entomologists  for  the  development  of  preventive 
and  remedial  measures  against  insect  attack,  by  the  timely  correlation 
of  a  thoroughly  matured  knowledge  of  agricultural  conditions  with 
an  exhaustive  life-history  and  habit  study. 


The  discussion  of  this  address  was  postponed  until  the  afternoon 
tession. 
A  paper  was  presented  by  Mr.  Smith : 

CULTIVATION  AND  SUSCEPTIBILITY  TO  INSECT 

ATTACK 

By  John  B.  Smith,  New  Brunaivick,  N,  J. 
(Abstract) 

It  is  a  common  complaint  in  New  Jersey  by  fruit  growers  that  care 
best  for  their  orchards,  that  some  of  their  neighbors  that  never  spray 
suffer  less  from  the  pernicious  scale  than  they ;  and  there  is  a  basis  of 
tact  for  the  complaint.  In  almost  every  section  of  the  state  there  are 
old  orchards,  chiefly  apple,  that  bear  annual  crops  of  good  or  fair 
fruit,  practically  free  from  scale,  though  no  spraying  work  is  ever  done 
in  the  orchards  and  the  trees  have  been  infested  for  years. 

Investigation  brought  out  a  few  facts  that  seem  to  be  suggestive. 
First,  as  a  rule,  vigorous,  sappy  growth  is  much  more  generally 
infested  and  injured  than  slow,  hardy  growth.  Second,  trees  grow- 
ing in  well  cultivated  orchards,  highly  fertilized,  are  much  more  likely 
to  suffer  from  scale  attack  than  others.  Third,  trees  that  grow  slowly, 
or  in  sod,  without  much  care,  are  much  the  more  resistant  to  scale 
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attack.  Fourth,  trees  that  become  infested  while  young  and  growing 
yigorously,  suffer  much  more  than  trees  that  do  not  become  infested 
until  they  have  reached  bearing  age.  Fifth,  trees  that  have  been 
infested  for  some  years,  have  been  more  or  less  persistently  treated 
so  as  to  keep  down  the  insects,  and  have  then  been  abandoned,  not 
infrequently  clean  themselves  and  become  and  remain  practically  free 
from  scale  afterward 

Some  suggestions  derived  from  these  facts  are,  that  possibly  trees 
are  being  stimulated  to  rapid  growth  at  the  expense  of  hardiness,  and 
that  the  nitrogenous  fertilizers  used  to  produce  quick  and  large  trees 
actually  lessen  resistant  power  to  insect  attack.  It  would  seem  in 
place  to  inquire  whether  there  should  not  be  a  modification  of  our 
practice  that  would  induce  a  hardier  gibwth  and  one  more  resistant 
to  scale  attack.  Instead  of  adopting  a  practice  calculated  to  secure 
size,  try  to  secure  one  that  would  give  greater  hardiness  even  at  the 
expense  of  mere  growth.  That  there  is  a  variation  in  susceptibility 
among  varieties  is  universally  known ;  it  should  not  be  impossible  by 
selection  and  proper  treatment  to  secure  both  quality  and  resistance. 
It  is  unscientific  to  devote  ourselves  merely  to  securing  and  testing 
spray  mixtures,  however  necessary  these  mMy  be  for  immediate  re- 
sults, if  there  is  a  possibility  of  securing  exemption  by  increasing 
resistance  or  by  adoption  of  fertilizing  methods  more  in  accord  with 
the  real  needs  of  the  plants. 


A  general  discussion  of  the  paper  followed.  Mr.  Taylor  suggested 
that  the  fruit  gr«>wer  might  lose  more  by  failure  to  cultivate  his 
orchard  in  order  to  dwarf  the  trees  than  he  would  gain  by  making 
them  more  resistant  to  scale  attack. 

Mr.  Smith  stated  that  the  paper  should  not  be  construed  as  an 
argument  to  do  away  with  the  cultivation  of  orchards.  It  is  possible 
that  fertilizers  might  be  used  to  advantage  to  produce  a  short,  hardy 
growth  rather  than  a  large  amount  of  new  wood.  lie  thought  it 
might  be  desirable  to  use  lime  in  the  orchard  and  to  reduce  the  amount 
of  nitrogenous  fertilizers. 

Mr.  Felt  stated  that  he  had  observed  in  certain  parts  of  New  York 
the  same  conditions  to  which  Mr.  Smith  had  referred  in  his  paper. 
He  recalled  several  orchards  where  the  San  Jose  scale  is  doing  little, 
if  any,  injury,  which  is  probably  due  to  the  condition  of  the  trees. 

Mr.  Rumsey  asked  if  anyone  had  noted  any  difference  in  suscepti- 
bility to  attack  in  Ben  Davis  apple  trees.  No  data  on  this  |>oint  was 
presented. 

Mr.  Burgev  remarked  that  in  his  experience  the  orchards  which 
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make  a  very  short  growth  of  wood  annually  and  are  thereby  enabled 
to  resist  scale  attack  are  usually  neglected  by  the  owners  and  do  not 
3rield  profitable  crops  of  fruit.  The  best  growers  aim  to  secure  a 
large  amount  of  new,  vigorous  wood,  as  this  insures  better  quality  of 
fruit.    This  practice  is  particularly  true  in  peach  culture. 

Mr.  J.  L.  Phillips  stated  that  in  Virginia  fruit  growers  are  attempt- 
ing to  keep  their  trees  in  a  vigorous  condition  and  are  able  to  secure 
profitable  crops  by  spraying  to  hold  the  scale  in  check.  The  trees 
which  are  not  being  injured  by  the  scale  and  where  no  spraying  is 
being  done,  are  neglected  ones  that  are  not  a  source  of  profit  to  their 
owners. 

Mr.  J.  G.  Sanders  called  attention  to  the  fact  that  healthy,  vigorous 
trees  increased  the  fecundity  and  growth  of  infesting  scale  insects 
to  a  remarkable  degree ;  the  reverse  being  true  in  old,  enfeebled  trees. 
He  stated  that  by  transferring  the  cottony  maple  scale  {Pidvinaria 
innumerdbilis)  to  various  vigorous  plants  he  had  reared  forms  that 
had  been  previously  described  as  distinct  species  of  that  genus.  By 
transferring  this  species  from  thickly  infested  maple  trees  to  vigorous 
young  lindens  and  sycamores  he  had  secured  specimens  three  times 
the  size  of  the  original  females  and  a  corresponding  increase  in  egg 
production  resulted. 

President  Morgan  remarked  that  the  paper  under  discussion  was 
one  that  should  interest  the  nurserymen  and  horticulturists  and  called 
on  Prof.  Craig  for  remarks.  The  latter  expressed  the  opinion  that 
the  entomologists  should  go  very  slow  in  advocating  any  method  of 
preventing  scale  injury  along  the  line  of  doing  less  spraying  or  of 
practising  less  cultivation  in  the  orchard.  Fruit  growers  are  always 
on  the  alert  for  some  easy  method  of  destroying  this  pest  and  he 
feared  that  statements  of  this  sort  from  officials  would  be  used  by 
careless  and  indifferent  growers  as  an  argument  for  doing  nothing. 

A  paper  was  read  by  Mr.  Washburn : 

FURTHER  OBSERVATIONS  ON  THE  USE  OF  HYDRO- 
CYANIC ACID  GAS  AGAINST  THE  FLOUR  MOTH 

By  F.  L.  Washburn,  St.  Anthony  Park,  Minn, 
(Withdrawn  for  publication  elsewhere.) 
The  Secretary  briefly  reviewed  a  paper  received  from  Mr.  A.  L. 
Herrera,  Mexico  City,  Mexico,  on  ** Notes  on  the  Orange  Worm" 
(Trypeia  ludens),  and  exhibited  a  colored  plate  which  accompanied 
the  paper. 
Mr.  W.  D.  Hunter  gave  a  description  of  the  able  work  that  Mr. 
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Herrera  is  doing  in  Mexico  and  referred  to  some  of  the  difficult  prob- 
lems which  he  encounters. 

Mr.  Felt  presented  a  paper  as  follows: 

OBSERVATIONS  ON  THE  BIOLOGY  AND  FOOD  HABITS 

OF  THE  CECIDOMYIIDAE 

By  E.  P.  Fblt,  Albany,  y.  V. 

The  species  belonging  to  this  family,  though  small  and  easily  dis- 
tinguished from  most  other  Diptera,  are  exceedingly  abundant  and 
subsist  in  the  larval  stage  under  quite  varied  conditions.  The  ma- 
jority of  forms  live  upon  plants  and  a  goodly  proportion  'produce 
galls.  These  peculiar  structures  occur  upon  the  roots,  root  stalks  or 
underground  buds,  along  the  stem,  on  the  branches,'  on  the  leaves  or 
even  among  the  flowers  or  flower  heads  as  the  case  may  be.  One 
genus  for  example,  Rhopahmyia,  attacks  all  parts  of  various  Soli- 
dagos,  except  perhaps  the  root,  the  galls  being  quite  varied  in  character 
and  the  adults  from  the  same  representing  distinct  species  and,  so  far 
as  known  to  us,  coming  only  from  galls  possessing  certain  characters. 
On  the  other  hand,  Aiphondylia  monacka  O.  S.,  a  most  striking  form, 
occurs  not  only  in  terminal  rosette  galls  on  the  narrow-leaved  Solidago, 
Eutkamia  lanceolata  and  E,  graminifolia,  but  may  breed  in  apparently 
unaffected  florets  of  the  same  plant  or  may  be  found  in  what  we  have 
designated  as  adherent  galls  on  Solidago  catutdenstM  and  8.  terotina. 
These  latter  structures  are  inhabited  by  two  species  belonging  to  as 
many  genera  and  appear  to  be  produced  by  the  female  laying  eggs 
between  the  closely  apposed  young  leaves  in  the  rapidly  growing  bud. 
The  larw  cause  a  depression  on  each  surface  and  the  margins  adhere, 
so  that  when  the  plant  develops  and  the  leaves  turn  down,  the  pair 
affected  adhere  at  the  point  of  injur>'  though  their  bases  are  an  inch 
or  more  apart.  The  form  of  the  gall  appears  to  be  determined  largely 
by  the  location  and  number  of  eggs  the  female  deposits ;  for  example, 
the  midrib  deformity  on  ash  leaves,  known  as  the  gall  of  Cecidomyia 
pellex,  may  range  in  length  from  about  1/2  to  2yn  inches.  It  appean 
to  devdop  directly  as  a  result  of  the  larval  irritation  on  the  upper 
surface  of  the  midrib;  the  siie  of  the  gall  being  proportionate  to  the 
number  of  larvie,  small  ones  having  perhaps  five  or  six,  while  the 
largest  may  have  as  many  as  50  to  60.  Certain  species  breed  in  more 
or  less  regularly  rolled  leaveM.  and  in  this  case  there  seems  to  l>e  a 
comparatively  slight  irritation  and  the  form  of  the  roll  is  governed 
mostly  by  the  location  of  the  lark's*  and  the  stnicture  of  the  leaf. 
Other  species  sulMist  in  more  or  les8  irregular  depressions,  and  here 
again  the  irritation  is  comparatively  slight.  There  \h  one  form,  for 
example,  which  produces  a  slightly  depressed  rectangular  area  on  the 
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underside  of  milk-weed  leaves.  The  boundaries  of  the  deformity  are 
evidently  limited  by  the  stout  reticulating  veins  characteristic  of  this 
plant.  The  circular  ocellate  gall  on  hard  maple,  known  as  Cecidom^ 
oceUariSj  is  presumably  produced  in  the  same  way,  and  its  form  is 
governed  by  ordinary  mechanical  laws,  as  there  are  few  rigid  veins 
to  modify  its  margin.  The  form  of  irregular  subcortical  galls  on 
various  shrubs  and  certain  herbaceous  plants  appears  to  be  determined 
very  largely  by  the  degree  of  infestation,  and  this  is  presumably 
limited  by  the  egg-laying  habits  of  the  female.  There  are,  in  addition 
to  the  gall-making  species,  a  number  of  forms  which  may  breed  in 
decaying  wood,  in  other  rotting  vegetable  matter,  or  subsist  upon 
fungus  or  even  prey  upon  other  species  such  as  Aphids  and  Acarids. 

The  duration  of  the  life  cycle  varies  greatly  between  the  different 
groups,  and  in  some  cases,  apparently  among  members  of  the  same 
group.  It  is  presumable  that  most  of  the  Lasiopterines  and  the  some- 
what neariy  related  Bhabdophagas  and  their  allies  produce  but  one 
generation  annually.  The  same  is  probably  true  of  most  of  the 
Asphondylines  and  presumably  of  numerous  representatives  among 
the  higher  groups,  including  such  well  known  species  as  the  pear 
midge,  Contarinia  pyrivora,  and  the  introduced  European  tiontarinia 
rumids,  which  breeds  in  tl\g  seeds  of  Rumex  crispus.  On  the  other 
hand,  certain  species  like  the  Hessian  fly,  Mayetiola  destructor 
Say  and  the  violet  gall  midge,  known  as  Contarinia  vioUcola,  com- 
plete the  life  cycle  within  a  relatively  few  weeks,  and  the  number  of 
generations  is  governed  almost  entirely  by  climatic  conditions  and 
the  presence  of  a  supply  of  suitable  food.  A  large  number  of  our 
species  winter  within  their  galls  in  the  larval  stage.  This  is  true  of  all 
Lasiopterines  known  to  us  which  occur  in  subcortical  galls,  in  stem 
galls  and  in  at  least  certain  of  the  blister  galls.  It  is  also  the  case 
with  certain  Hormomyias  producing  leaf  galls  on  hickory.  Others 
forsake  the  gall  and  winter  in  subterranean  cells,  possibly  under  vege- 
table debris  and  frequently  in  well-developed  cells. 

There  are  some  exceedingly  interesting  correlations  existing  between 
these  forms  and  their  food  habits.  Among  the  Lasiopterines,  for 
example,  the  genus  Clinorhyncha,  represented  in  this  country  by  at 
least  one  introduced  European  species  (C.  millefolii  Wachtl.)  appears 
to  breed  entirely  among  the  florets  of  certain  compositae  such  as  yar- 
row, tansy  and  the  conmion  daisy.  Another  genus,  provisionally 
referred  to  Baldratia  Kieflf.,  breeds  in  very  large  measure  in  the 
peculiar,  apparently  fungous  affected  blister  galls  so  abundant  on 
solidago  and  aster,  though  at  least  one  form  has  been  reared  from 
an  apparently  unaffected  leaf  of  Erigeron,  Larvae  belonging  to 
Lasioptera  occur  largely  in  subcortical  galls  on  the  stems  or  branches 
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of  certain  shrube  and  herbaceous  plants,  there  usually  being  a  number 
of  larvK  in  each  gall.  The  botanical  genera,  Solidago  and  Aster, 
appear  to  be  prime  favorites  with  this  group  of  insects.  The  willows, 
Salix  species,  have  a  peculiar  fauna,  and  it  is  worthy  of  note  that, 
so  far  as  known  to  us,  not  a  Lasiopterine  has  been  reared  from  an 
American  Salix,  though  a  species  of  Clinorhyncha  was  taken  on  this 
plant.  This  is  the  more  remarkable,  as  they  occur  abundantly  in 
subcortical  galls  on  a  number  of  shrubs  and  trees  such  as  SambuctiSf 
Viburnum,  Lindera,  etc.  The  genus  Salix  appears  to  be  a  prime 
favorite  with  Cecidomyiidae  referable  to  Rhabdophaga  or  nearly  allied 
genera.  These  insects  produce  varied  subcortical  galls  on  stems  and 
branches,  and  are  also  responsible  for  several  bud  galls.  The  poplar, 
Popuius  species,  diifers  markedly  from  Salix  in  its  Cecidomyiid  fauna. 
A  European  species  of  Lasioptera  has  been  reared  from  this  genus, 
while  in  America  we  have  obtained  but  one  species  of  Rhabdophaga, 
as  contrasted  with  some  ten  or  more  bred  from  Salix.  We  have  bred, 
presumably  from  poplar,  a  representative  of  the  aberrant  genus  Oli- 
garcei.  There  are,  in  addition,  a  number  of  leaf  galls  occurring  on 
poplar,  upon  which  we  are  not  prepared  to  report,  liany  representa- 
tives of  the  genus  Dasyneura  and  its  allies  subsist  in  loose  bud  galls 
or  folded  leaves  such,  for  example,  as  Dasyneura  Uguminicola  Lintn., 
which  breeds  in  clover  heads,  the  European  D.  irifolii  F.  Lw.  in  the 
folded  leaves  of  clover,  and  D.  pseudacacuB  Fitch  in  the  folded  leaves 
of  black  locust  The  larvae  of  Dasyneura  flavotibialis  Felt  subsist  in 
fungous  affected,  rotting  wood.  Oligotrophus  aspUnifolia  Felt  was 
reared  from  the  folded  leaves  of  sweet  fern,  Comptonia  aspUnifolia^ 
while  several  species  of  Rhopalomyia  occur  in  large  numbers  in  com- 
pound terminal  heads  of  Solidago,  Certain  species  of  Hormomyia 
breed  in  some  of  the  well  known  hickory  leaf  galls,  while  the  larva  of 
H.  crataegifolia  lives  in  a  leaf  fold  on  Crataegus.  Some  European 
species  of  this  genus  have  been  reared  from  galls  in  grass  stems,  and 
undoubtedly  certain  of  our  American  forms  have  similar  habits. 
Many  members  of  the  Diplosid  group  occur  in  folded  leaves,  loose 
tip  galls  or  even  in  more  or  less  abnormal  florets. 

Some  of  the  incident  perplexities  of  this  work  are  illustrated  by 
our  having  reared  four  species  of  Diplosids  from  florets  of  the  spread- 
ing Dogbane,  Apocykum  androsaemifolium.  A  rather  irregular, 
loose  leaf  fold  gall  on  Uie  base  of  haxel  leaves  may  produce  three  or 
four  species,  while  we  have  obtained  two  distinct  forms  from  the 
rather  well  known  tumid  leaf  gall  on  grape,  ascribed  to  Lasioptera 
vitis  O.  8.  There  is,  in  addition,  a  petiole  gall  on  grape  which  has 
produced  three  forms  referable  to  as  many  genera,  while  the  common 
horseweed,  Erigeron,  normally  produces  two  entirely  different  species. 
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It  is  impossible  to  state  at  the  outset  just  what  material  may  or  may 
not  produce  CecidomjriidaB,  since  we  have  bred  a  species  of  Lasioptera 
from  an  apparently  normal  Diervilla  stem  only  i^  of  an  inch  in 
diameter. 

Afternoon  Session,  Friday,  December  27,  1907, 

The  session  was  called  to  order  at  1  p.  m.  and  the  presidential 
address  was  discussed. 

Mr.  J.  B.  Smith  stated  that  he  considered  the  address  very  timely. 
He  believed,  however,  that  owing  to  the  recent  extension  of  the  field 
of  the  economic  entomologist  that  there  is  danger  that  he  may  uncon- 
sciously get  out  of  his  proper  field  of  work.  In  insecticide  investiga- 
tions the  entomologist  should  secure  the  cooperation  of  the  chemist. 
He  is  satisfied  that  the  diseases  of  the  brown-tail  and  gypsy  moths  had 
destroyed  more  of  the  insects  than  the  parasites,  but  in  this  field  the 
work  of  the  plant  pathologist  is  needed.  Certain  cranberry  insects 
have  modified  the  entire  plan  of  cranberry  culture,  while  in  the  mos- 
quito campaign  in  New  Jersey,  where  about  15,000  acres  of  salt  marsh 
have  been  drained  by  the  construction  of  over  2,200,000  feet  of  ditches, 
the  problem  has  become  one  of  engineering  to  a  large  extent.  He 
believed  that  when  we  get  outside  the  range  of  entomology,  experts 
in  the  allied  sciences  should  be  consulted. 

Several  other  members  expressed  their  appreciation  of  the  address. 

Mr.  Newell  presented  the  following  paper: 

NOTES  ON  THE  HABITS  OF  THE  ARGENTINE  OR  ''NEW 
ORLEANS"  ANT,  IRIDOMYRMEX  HUMILIS  MAYR. 

By  WiLMON  Newell,  Baton  Rouge,  La, 

It  is  not  often  that  the  economic  entomologist  is  privileged  to  be- 
liold  the  coming  of  a  new  and  dangerous  pest,  to  see  its  numbers  rap- 
idly increasing  for  several  years  before  it  attracts  more  than  casual 
attention  from  the  ''layman,"  and  yet  be  practically  powerless  to 
avert  the  threatened  catastrophe. 

An  insect  problem  practically  unheard  of  by  the  majority  of  the 
m^nbers  of  this  Association,  is  now  presenting  itself  in  the  State  of 
Ix)uiBiana,  and  will  shortly  present  itself  to  most  if  not  all  of  the 
southern  portion  of  this  country.  It  is,  withal,  a  problem  which  in 
the  writer's  humble  opinion  will  rank  in  magnitude  alongside  the 
problems  presented  by  the  San  Jos6  scale,  gypsy  moth  and  boU  weevil, 
but  in  marked  contrast  to  these  it  is  not  likely  to  admit  of  remedial 
measures  being  as  easily  applied. 
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In  his  brief  ezi>erienoe  as  an  entomologiat,  the  writer  has  not  en- 
countered or  heard  of  any  species  which  exercises  its  destructive 
abilities  in  so  many  different  directions.  As  a  household  pest  I  ven- 
ture the  opinion  that  this  ant  has  no  equal  in  the  United  States.  It 
is  both  a  direct  and  indirect  enemy  of  horticulture;  direct  by  actual 
destruction  of  buds,  blooms  and  fruit,  and  indirect  by  its  fostering 
care  of  various  scale  insects  and  plant  lice.  In  the  latter  role  it  be- 
comes also  an  enemy  of  importance  to  shade  and  ornamental  trees  and 
plants.  By  its  association  with  Pieudococcus  cakedariae  (Mask)  it 
may  wipe  out,  or  at  least  make  unprofitable,  the  production  of  cane 
sugar  in  the  South.  By  its  successful  antagonism  of  beneficial  forms 
it  becomes  doubly  injurious.  The  varieties  of  SoUnopsis  geminata, 
now  regarded  as  extremely  important  in  the  natural  control  of  the  boll 
weevil,  are  likely  to  be  greatly  reduced  in  numbers  by  Iridomyrmex 
humUis  and  thus  the  latter  species  may  become  the  indirect  cause  of 
damage  to  the  cotton  crop.  Even  as  a  menace  to  human  life,  under 
certain  circumstances,  this  little  ant  cannot  be  entirely  ignored.  To 
this  I  shall  refer  later. 

History  and  Introduction. 

The  species  was  first  described  as  "HypocUnea  kumilis**  by  O. 
Mayr,  in  1868,  from  workers  collected  in  1866  near  Buenos  Ayres  in 
Argentina,  the  original  description  appearing  in  the  Annuario  d^lla 
8oc.  Naturalisti  Modena,  Vol.  Ill,  page  164.  Following  is  Mayr's 
description  of  the  species,  kindly  furnished  by  Dr.  W.  M.  Wheeler  of 
the  American  Museum  of  Natural  History,  from  the  original  edition : 

**Operla:  Long.  2.6  mm.  Sordide  fermglnea,  mlcans.  maiidlbalanim  parte 
aplcsll  flavescentl,  abdomlne  nigrofiiaco,  tarsls  et  nouionqoam  tibils  tsstac«*ls ; 
miscroscopice  adpresse  pabescens;  absque  pilis  abstantlboa;  siibtillsKlme 
corlaceo-mgulocui,  mandlballa  nitidis  aablaerlgatis  punctia  nomiaUis;  cljiieos 
manrine  antico  late  baud  profande  emarginatua;  thorax  inter  mesoDotom  et 
roetanotum  paalo  et  dlatlncte  cooatrictQa,  pronoto  fornicate  mesonoto  lomri- 
trorsnm  recto,  transreralm  conTexo,  metanoto  InermI  longltrorsam  fomlcato. 
pronoto  paulo  altlori ;  petloll  aquama  compreaaa  rotuodata.** 

No  mention  of  thia  species  in  the  literature  on  economic  entomology 
seems  to  have  appeared  prior  to  the  publication  of  a  paper  by  E.  S.  O. 
Titus,  of  the  Bureau  of  Entomology,  in  the  proceedings  of  the  Seven- 
teenth Annual  Meeting  of  this  Association,*  reciting  his  observations 
made  upon  a  trip  to  New  Orleans  in  July,  1901,  at  the  request  of 
Prof.  H.  A.  Morgan,  who  prior  to  that  time,  had  recognized  the  dan- 
gerous nature  of  the  pest.     Mr.  Titus's  paper  is  replete  with  inter- 
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esting  information  and  in  fact  he  secured  a  surprising  amount  of  data 
in  the  limited  time  at  his  disposal.  Since  1904  the  species  has  fre- 
quently been  referred  to  in  the  Louisiana  press,  usually  as  "the  ant." 

As  with  most  imported  species,  the  original  time  and  place  at  which 
a  foothold  was  obtained  by  the  Argentine  ant  in  Louisiana,  must  be 
largely  conjectured.  However,  we  are  able  to  conjecture  with  rather 
strong  circumstantial  evidence  to  guide  us.  Not  only  does  the  testi- 
mony of  inhabitants  indicate  New  Orleans  to  be  the  original  starting 
point  of  this  species  in  the  South,  but  its  enormous  numbers  and  the 
extent  to  which  it  has  exterminated  other  species  of  Pormicina  con- 
firm the  opinion  that  it  has  been  in  New  Orleans  longer  than  elsewhere. 

For  the  earliest  record  of  its  occurrence  in  New  Orleans,  I  am  in- 
debted to  Mr.  Ed.  Foster  of  the  editorial  staff  of  the  New  Orleans 
Daily  Picayune.  Mr.  Foster  has  for  years  been  a  close  student  of 
insect  life,  and  especially  of  Hymenoptera,  so  that  his  testimony  may 
be  accepted  with  the  same  confidence  as  that  of  a  professional  ento- 
mologist. Mr.  Foster  first  noted  humilis  in  New  Orleans  in  1891  and 
in  a  personal  letter  to  the  writer  he  thus  gives  the  record : 

"I  have  known  the  species  since  1891.  At  that  time  it  was  a  rarity 
in  Audubon  Park,  but  was  very  common  in  the  section  immediately 
above  Canal  Street.  Below  Canal  Street  it  was  not  at  all  plentiful. 
The  boundary  of  the  nuisance  then  was  -^rtually  from  Magazine  Street 
to  the  river.  The  coffee  ships  from  Brazil,  I  understand,  have  always 
landed  about  where  the  wharves  are  now  situated  (on  the  river  front, 
adjoining  the  area  above-mentioned),  but  from  what  we  know  of  the 
spread  of  insect  nuisances,  the  first  batch  of  immigrants  must  have 
come  in  years  before  I  came  across  their  descendants.** 

Mr.  Titus,  quoting  Mr.  Baker,  former  Superintendent  of  Audubon 
Park,  states  that  in  1896  **they  extended  over  but  a  small  area, 
reaching  approximately  from  Southport  docks  to  Carrollton  Avenue, 
and  from  the  river  back  to  Poplar  Street,**  and  that  **in  1899  they 
were  first  noticed  in  Audubon  Park.**  This  area,  from  Southport  to 
Carrollton  Avenue,  is  located  about  five  or  six  miles  northwest  of  the 
area  between  Magazine  Street  and  the  river,  noted  by  Foster  to  be 
well  infested  as  early  as  1891.  Mr.  Baker  therefore  had  not  been 
familiar  with  the  original  area  of  heavy  infestation,  but  merely  noted 
the  species  after  it  had  invaded  the  part  of  the  town  where  he  resided. 
Mr.  Titus's  information  regarding  the  species  being  first  noted  in 
Audubon  Park  in  1899  was  of  course  secured  from  citizens,  who  failed 
to  note  the  ant  until  it  had  reached  prodigious  numbers  in  the  same 
place  that  Foster  had  found  it  a  ** rarity'*  in  1891.  The  dissemination 
to  Audubon  Park  was  undoubtedly  from  the  heavily  infested  area 
between  Magazine  Street  and  the  wharves  already  referred  to. 
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For  years  coffee  ships  from  Brazilian  ports  have  unloaded  their 
cargoes  at  these  wharves,  and  from  what  we  now  know  of  the  habits 
of  this  ant,  a  ship  could  hardly  set  sail  from  any  port  where  it  occurs 
without  carrying  many  workers  and  doubtless  many  queens  as  well. 

On  the  authority  of  Prof.  W.  M.  Wheeler^,  /.  humilis  is  apparently 
a  native  of  the  Americas  only  in  Brazil  and  Argentina.  That  the 
-  species  was  brought  to  New  Orleans  in  the  coffee  ships  from  Brazil, 
seems  so  highly  probable  as  to  admit  of  little  doubt.  Incidentally  it 
may  be  remarked  that  few,  if  any,  merchant  vessels  now  clear  from 
the  port  of  New  Orleans  during  the  summer  months  without  having 
an  abundant  supply  of  humili$  on  board. 

It  may  not  be  out  of  place  at  this  point  to  call  attention  to  the 
common  name  of  this  insect.  The  local  name  of  "crazy  ant"*"  has 
been  applied  to  this  species  by  some  of  the  inhabitants  of  New  Or- 
leans, but  it  is  far  from  being  a  desirable  name.  The  most  universal 
name  in  use  is  that  of  "New  Orleans  ant"  and  this  seems  to  have  l)een 
adopted  by  common  consent  on  account  of  the  species  being  so  abun- 
dant in  New  Orleans.  In  view  of  the  probable  future  importance  of 
this  insect  the  common  name  adopted  now  will  likely  remain  a  fixture 
in  popular  entomological  literature. 

It  is  manifestly  unjust  to  attach  the  name  of  the  Crescent  City  to 
this  pernicious  pest,  for  on  neither  the  city  nor  its  inhabitants  can  the 
responsibility  be  saddled  for  the  introduction  of  this  little  ant. 

As  the  species  was  first  described  from  Argentina  and  as  that  coun- 
try doubtless  embraces  a  large  part  of  the  area  in  which  the  species 
is  native,  I  should  like  to  propose  the  name  "Argentine  ant"  as  being 
far  more  appropriate  and  specific  than  any  yet  suggested.  I  should 
like  to  see  the  species  so  recognized  in  the  oflicial  list  of  insect  names 
adopted  and  revised  from  time  to  time  by  this  Association. 

The  dissemination  of  the  Argentine  ant  from  New  Orleans  to  towns 
along  the  principal  railroad  lines  within  20()  miles  of  the  city  has  not 
been  particularly  rapid,  but  has  been  very  complete.  To  th«»  eautward 
i»f  New  Orleans  the  infestation  extends  into  southern  Misnifisippi  and 
to  the  westward  as  far  as  Lake  Charles,  Ija.,  a  distant*e  of  two  hundred 
miles,  or  nearly  to  the  Louisiana-Texas  state  line.  Down  the  MiNsis- 
sippi  River  the  infestation  is  heavy  the  entire  distance  to  the  Unit 
of  Mexico,  a  distance  of  ninety  miles.  Northward  the  infestation 
reaches  again  into  the  State  of  Mississippi  and  in  a  more  northwesterly 
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direction  at  least  as  far  as  Alexandria,  La.,  a  distance  of  one  hundred 
and  ninety  miles  from  New  Orleans.  Fully  five  thousand  square 
miles  are  now  included  in  the  infested  territory.  Artificial  dissemina- 
tion is  by  far  the  most  important  means  of  distribution.  Mr.  Titus 
in  his  paper  reviewed  very  completely  this  phase  of  the  subject.  Suf- 
fice to  say  that  individuals  by  thousands,  and  even  complete  colonies, 
travel  from  infested  points  in  shipments  of  groceries,  feed  stuflFs, 
manufactured  articles,  timbers,  etc.  The  spread  of  the  species  from 
the  railroad  towns  into  the  surrounding  country  and  into  the  broad 
fields  of  the  large  plantations  is  comparatively  slow  and  in  only  a 
small  part  of  the  area  designated  as  infested  is  the  ant  universally 
distributed  through  both  town  and  country. 

Economic  Importance. 

It  is  as  a  household  pest  that  this  ant  has  thus  far  attracted  the 
most  attention.  Under  houses,  in  dooryards,  beneath  outhouses,  in 
compost  heaps,  in  hollow  trees  and  between  the  walls  of  dwellings  the 
nests  or  colonies  occur  in  abundance.  From  these  nests  foragers  go 
forth  by  day  and  by  night,  being  deterred  only  when  the  temperature 
i*  ^  falls  below  about  50**  F.  a  Whenever  a  foraging  worker  discovers  any- 
thing which  will  serve  as  food  hundreds  and  thousands  of  workers 
will  gather  within  the  half  hour.  In  the  case  of  my  own  residence,  a 
new  building,  every  square  inch  of  surface  in  each  room  is  regularly 
** patrolled"  by  the  individual  "scouts."  No  trunk,  closet,  book  case, 
nor  comer  is  left  unexplored,  and  this  despite  the  fact  that  since  last 
spring  I  have  waged  constant  warfare  against  them  by  destroying 
dozens  of  colonies  with  bisulphide  of  carbon. 

Among  the  substances  which  serve  the  species  as  food  may  be  men- 
tioned sugars  and  syrups  of  all  kinds,  fresh  meat,  blood,  lard,  cream, 
fruit  juices,  honey,  cakes  and  dead  insects.  Very  few  repellants  are 
successful  in  protecting  food  stuffs.  Even  the  time-honored  method 
of  placing  table  legs  in  bowls  of  water  is  but  partially  effective,  for 
with  the  first  accumulation  of  a  dust  film  on  the  water  the  workers 
cross  it  without  difficulty.  In  fact  the  surface  film  of  perfectly  fresh 
water  is  almost  strong  enough  to  support  workers,  and  on  more  than 
one  occasion  I  have  seen  a  worker  alternately  swimming  and  walking 
across  the  surface  of  the  water.  Grocers,  restaurant  keepers  and 
wholesale  houses  lose  heavily  by  the  inroads  of  this  pest.  A  jug  of 
molasses  or  a  barrel  of  sugar,  for  example,  containing  several  thousand 
ants  is  not  entirely  acceptable  to  the  customer.  The  species  does  not 
sting,  but  can  bite  severely  when  so  inclined,  and  sometimes  becomes 
an  annoyance  to  human  beings.    I  have  known  of  several  cases  where 
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people  have  had  to  place  their  beds,  during  the  summer  months,  upon 
panes  of  i^Uub  covered  with  vaseline  in  order  to  pass  the  night  in 
peace.  There  have  been  rumored  cases  of  infants  being  killed  by  these 
ants,  but  so  extreme  a  case  has  not  come  within  my  observation. 
That  such  might  easily  occur  is  not  at  all  improbable.  A  neighbor  of 
mine  was  awakened  one  night  the  past  summer  by  the  cries  of  an 
infant,  about  two  months  of  age,  lying  in  its  cradle  near  at  hand. 
Thousands  of  these  ants  were  crawling  over  the  child's  body  and  into 
mouth  and  nostrils.  It  was  necessary  to  repeatedly  submerge  the 
infant  in  a  tub  of  water  before  all  the  persistent  workers  could  be 
disposed  of.  Had  the  child  not  received  immediate  attention  the 
consequences  would  doubtless  have  been  serious. 

The  Argentine  ant  is  particularly  fond  of  the  honey-dew  secreted 
by  Aphids  and  various  scale  insects,  and  in  all  localities  the  increase 
of  Coccidae  and  Aphididae  following  the  increase  of  these  ants  has 
been  almost  beyond  belief.  Many  thousands  of  ornamental  trees  and 
plants  in  New  Orleans  have  already  been  destroyed  by  scale-insects. 
Many  complaints  are  also  received  that  the  workers  eat  into  the 
petals  and  calyces  of  flowers  of  various  kinds,  and  indeed  it  has  now 
become  almost  impossible  to  produce  cut  flowers  with  profit  in  the 
dty  of  New  Orleans. 

During  the  past  autumn  I  have  noticed  the  workers  of  this  species 
assiduously  attending  the  ordinary  cotton  plant-lice,  apparently  colon- 
izing them  upon  the  younger  foliage.  The  cotton-louse  is  a  species 
which  is  usually  brought  fully  under  control  by  natural  enemies  after 
the  middle  of  June,  but  should  this  ant  succeed  in  facilitating  their 
increase  during  the  summer  and  autumn  these  Aphids  may  come  prom- 
inently to  the  front  as  enemies  of  the  cotton  crop. 

As  a  direct  enemy  to  fruit  the  ant  is  also  important.  At  Audubon 
Park  the  past  spring  the  entire  prospective  orange  crop  was  de- 
stroyed by  them,  the  workers  eating  into  the  opening  fruit  buds. 
Many  complaints  of  this  injur>'  to  oranges  were  reported  to  us  from 
the  lower  Mississippi  River  and  coast  regions.  The  fig  crop  in  the 
vicinity  of  New  Orleans  was  this  year  almost  entirely  destroyed  by 
them.  The  following,  quoted  from  the  New  Orleans  Times-Democrat 
of  July  7,  1907,  is  not  overdrawn :  **The  time  of  the  ripening  of  the 
figs  has  come  and  the  housekeepers  have  to  watch  the  rich  harvest  of 
figs  falling  to  earth  day  after  day  in  their  green  immaturity  from  the 
beautiful  trees  that  are  so  ant-infested  it  is  almost  impossible  to  pick 
the  few  that  do  ripen.  The  trees  themselves  are  making  a  noble  fight, 
but  they  will  be  conquereil  in  the  end.  because  the  hortles  that  attack 
them  are  illimitable  and  p<issess  a  high  intelligence  simply  marvelous 
when  with  our  feeble  human  efforts  we  try  to  over-reach  them.'* 
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It  is  in  its  relationship  to  the  cane  growing  industry  that  /.  humilis^ 
promises  to  be  of  most  importance.  Wherever  this  ant  has  become 
exceedingly  abundant  in  the  cane  fields  a  mealy-bug  locally  known  a& 
the  ''poo-a-pouche"  increases  with  great  rapidity.  This  latter  insect 
has  been  identified  by  Mr.  J.  Q.  Sanders  of  the  Bureau  of  Entomology 
as  Pseudococctis  cdlceolariae  (Mask).  Not  only  does  the  poo-a-pouche 
heavily  infest  the  growing  cane,  finding  lodgment  between  the  leaf 
and  the  cane  itself  and  drawing  heavily  upon  the  sap,  but  in  the 
spring  of  the  year  it  is  apparently  colonized  upon  cane  underground 
by  Iridamyrmex  humiUs,  and  there  it  proceeds  to  destroy  the  germ* 
inating  buds  of  the  ^^ plant  cane."  By  way  of  parenthesis  I  should 
perhaps  explain  that  one  of  the  methods  of  propagating  sugar  cane  i» 
to  plant  the  previous  year's  canes  in  rows  during  the  winter  and  the 
bud  at  each  joint  develops  the  following  spring,  sending  up  a  rapidly 
growing  shoot.  By  the  destruction  of  these  developing  buds  below  the 
surface  of  the  ground  in  spring,  the  prospective  cane  crop  is  as  com- 
pletely destroyed  as  would  be  a  crop  of  com  were  some  insect  to  de* 
vour  all  of  the  seed  planted. 

Mr.  J.  B.  Qarrett,  of  the  Louisiana  Experiment  Stations,  who  has 
recently  been  making  a  study  of  this  poo-a-pouche,  finds  that  its  dis- 
tribution is  by  no  means  co-extensive  with  that  of  the  ant,  and  that  it 
occurs  only  in  a  small  part  of  the  territory  now  occupied  by  the  latter. 
The  poo-a-pouche  occurs  in  destructive  numbers  on  the  plantations 
from  New  Orleans  to  the  mouth  of  the  Mississippi  River,  a  distance  of 
ninety  miles.  The  fact  remains,  however,  that  this  is  the  territory  in 
which  the  ant  is  most  numerous  and  most  firmly  established. 

Mr.  Qarrett  also  expresses  doubt  as  to  the  ant  actually  colonizing 
the  poo-a-pouche  upon  the  cane,  and  suggests  at  the  same  time  that 
the  unusual  increase  of  the  poo-a-pouche  may  be  due  to  protection 
from  its  natural  enemies,  afforded  by  the  ants.  It  happens  that  the 
varieties  of  cane  most  susceptible  to  this  injury  are  among  the  best 
ones  at  present  grown  in  the  South.  Unless  some  unforeseen  factor 
injects  itself  into  this  problem,  the  entire  sugar  industry  of  the  South 
will  be  threatened  by  this  poo-a-pouche  and  the  attending  Argentine 
ant,  which  seems  to  be  responsible  for  its  rapid  increase. 

An  interesting  food  habit  of  this  species  has  become  apparent  to 
truck  growers.  The  workers  are  very  fond  of  lettuce  seed  and  while 
we  are  not  as  yet  certain  that  the  lettuce  seed  are  harvested  from  the 
mature  plants,  it  is  well  established  that  the  workers  industriously 
dig  up  and  carry  to  their  nests  freshly  planted  seed  from  the  gar- 
dener's beds.  In  the  infested  territory  some  expedient  has  to  be 
resorted  to  to  protect  the  lettuce  seed  until  they  germinate,  by  which 
time  they  are  safe  from  the  attacks  of  this  ant.    The  workers  are  fond 
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of  oorn  meal,  and  if  this  be  strewed  thickly  on  top  of  the  rows  con- 
taining the  lettuce  seed,  the  ants  will  undertake  to  carry  it  away.  By 
the  time  the  meal  is  all  removed,  the  lettuce  seed  has  usually  germin- 
ated. This  practice  is  the  most  common  one  among  the  truck-growers. 
I  have  succeeded  in  protecting  the  lettuce  seed  by  using  tobacco  dust 
scattered  liberally  on  the  ground  over  the  seed,  but  it  is  not  an  entirely 
efScient  repellent,  for  a  small  percentage  of  the  workers  burrow 
through  it,  seemingly  without  inconvenience  or  annoyance. 

In  what  other  fields  this  ant  of  cosmopolitan  habits  will  become  a 
disturbing  factor  remains  to  be  seen. 

Description. 

In  all  the  colonies  which  we  have  had  under  observation  for  several 
months,  not  more  than  three  forms  have  been  found,  the  females  or 
queens,  workers  and  males.  Major  and  minor  workers  do  not  seem 
to  occur  nor  do  any  individuals  more  than  others  act  as  soldiers  or 
scouts.  The  original  description  of  the  worker  by  Mayr  has  been 
quoted  above.  As  far  as  the  writer  can  learn,  the  queen  and  male  as 
well  as  the  immature  forms,  have  not  heretofore  been  described. 

At  my  request  Prof.  W.  M.  Wheeler  has  prepared  a  re-description 
of  the  worker,  and  descriptions  of  the  queen  and  male,  thus  making  a 
complete  and  comprehensive  description  of  the  species,  which  I  give 
herewith : 

IffldofliyfflMa  niBHliii  Mayr. 

**HwpoeHnea  hmmUU  Mayr.  Anno.  8oc.  Natural  Modena.  1868.  S :  144,  No.  4, 
worker. 

'*Bwpociinea  (Iridomwrme^)  hmwUiis  Mayr.  Verb.  Zool.  botan.  Qes.  Wien, 
1870.  20:964.  9S8.  worker. 

•^Iridomwrmex  hmmUis  Emery.  Zeitsclir.  f.  wiss.  sooL  46,  1888,  p.  S86.  Tat. 
28,  Piss.  17-19  (sissard). 

▼offctfi     Lensth  2.2-2.6  mm. 

*'IIesd  oral,  broader  beblnd  tban  In  front  wltb  Its  posterior  margto  ■lifbtly 
coDcaTe  in  tbe  middle,  ^yes  flattened.  In  front  of  tbe  middle  of  tbe  bead. 
Mandibles  wltb  two  larser  apical  and  ssTenl  minute  basal  teetb.  Clypeits 
sbort,  cooTex  In  tbe  middle,  witb  broadly  excised  anterior  margin.  (Yontal 
area  and  sroore  preeent  but  ratber  indistinct  Antennal  scapes  extending 
about  one  fdurtb  tbeir  lengtb  beyond  tbe  (losterlor  comers  of  tbe  bead. 
Joints  1-5  and  tbe  terminal  joint  of  tbe  funlcnios  distinctly  Umgipr  tban 
broad;  remainlns  joints  nearly  as  broad  as  long.  Tborax  slender,  narrower 
tban  tbe  bead ;  broadest  tbroogb  tbe  proootnm  wblcb  is  convex,  roonded  and 
nearly  as  long  as  broad.  Mesoootnm  nearly  as  long  as  tbe  pronotnm, 
sloping,  laterally  compresaed.  In  proflle  evenly  continuing  tbe  contonr  of  tbe 
prunotuni.  MfeoS|ilnotal  constriction  ratber  deep,  extending  obliquely  down- 
ward and  backward  on  eacb  side.  Bplnotnm  abort  nearly  twice  as  blgb  as 
long.  ixMiTex  on  tbe  sides,  wltb  a  short  convex  baae,  and  a  longer,  flatter  and 
more  sloping  decUrlty.    Petiole  smalt  less  tban  balf  as  broad  as  tbe  epino- 
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torn ;  its  scale  in  profile,  compressed,  cnneate,  inclined  forward,  with  flattened 
anterior  and  posterior  surfaces  and  rather  acute  apex;  seen  from  behind  its 
border  is  entire  and  evenly  rounded  or  even  slightly  produced  upward  in  the 
middle.    Gaster  small.    Legs  rather  slender. 

"Body  minutely  shagreened  or  coriaceous,  subopaque  and  glossy ;  mandibles, 
clypeus  and  anterior  border  of  the  head  more  shining.  Mandibles  minutely 
and  rather  obscurely  punctate. 

"Hairs  few,  suberect,  yellowish,  confined  to  the  mandibles,  clypeus,  tip  and 
lower  surface  of  the  gaster.  Pubescence  short  and  uniform,  grayish,  so  that 
the  body  has  a  slightly  pruinose  appearance. 

"Brown;  Thorax,  scapes  and  legs  somewhat  paler;  mandibles  yellowish; 
apices  of  the  individual  funicular  joints  blackish. 

Female  (deftlated) :  Length  4.&-5  mm. 

"Head  without  the  mandibles,  but  little  longer  than  broad,  with  rather  an- 
gular posterior  comers,  straight,  subparallel  sides  and  straight  posterior 
border.  Byes  large  and  rather  convex.  Mandibles  and  clypeus  like  that  of 
the  worker,  scapes  proportionally  shorter  and  stouter.  Thorax  large,  as 
broad  as  the  head,  elongate  elliptical,  nearly  three  times  as  long  as  broad. 
In  profile  the  scutellum  is  very  convex,  projecting  above  the  meso-  and 
epinotum.  Epinotum  with  very  short  base  and  long  abrupt  declivity.  Petlo- 
lar  node  erect,  more  than  half  as  broad  as  the  epinotum.  Gaster  elliptical, 
somewhat  shorter  and  a  little  broader  than  the  thorax.    Legs  slender. 

"Sculpture  like  that  of  the  worker  but  more  opaque ;  mandibles  and  clypeus 
also  less  shining. 

"Scattered  hairs  more  numerous  than  in  the  worker  and  also  present  in 
small  numbers  on  the  vertex,  gula,  mesonotum,  prostemum  and  fore  coxae. 
There  is  also  a  row  of  short  hairs  along  the  posterior  margin  of  each  gastric 
segment  Pubescence  distinctly  longer,  more  silky,  and  denser  than  in  the 
worker. 

"Dark  brown ;  antennae,  legs  and  posterior  margins  of  the  gastric  segments 
reddish ;  mandibles,  sutures  of  thorax  and  articulations  of  legs  yellow. 

Blaki   Length  2.8-^  nmi. 

"Head  much  fiattened ;  Including  the  fiattened  eyes,  as  broad  as  long.  Ver- 
tex and  ocelli  prominent  Cheeks  short  Mandibles  small,  overlapping,  with 
a  single,  acuminate  apical  tooth.  Anterior  clypeal  border  straight  Antennae 
slender;  scape  only  between  three  and  four  times  as  long  as  broad;  first 
funicular  joint  globose,  broader  than  any  of  the  other  johits;  second  joint 
much  longer  than  the  scape;  joints  3-6  growing  successively  shorter;  joints 
€-12  considerably  shorter  and  more  slender.  Thorax  very  robust,  elliptical, 
broader  than  the  head,  which  is  over-arched  by  the  protruding,  rounded 
mesonotum.  Scutellum  even  more  prominent  than  in  the  female.  Bpinotum 
with  subequal  base  and  declivity,  the  former  slightly  convex,  the  latter 
feebly  concave,  forming  an  angle  with  each  other.  Petiole  small,  its  node 
with  rather  blunt  margin,  slightly  inclined  forward.  Gaster  very  small,  elon- 
gate ellptical,  with  small  rounded  external  genital  valves.  Legs  slender. 
Wings  with  a  four-sided  discal  cell  and  two  well  developed  cubital  cells. 
The  costal  margin  is  depressed  or  folded  in  just  proximal ly  to  the  stigma. 

"Sculpture,  pilosity  and  pubescence  as  in  the  worker;  coolr  more  like  that 
of  the  female,  except  that  the  antennae,  legs,  mandibles  and  internal  genit- 
alia are  pale,  sordid  yellow.    Wings  smoky  hyaline,  with  brown  veins  and 
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''/.  humilis  belongs  to  a  small  group  of  neotropical  apeciea  embrac- 
ing also  7.  iniquus  Mayr,  dispertiius  Forel,  kriteU  Forel  and  melleui 
^Wlieeler.  The  workers  of  keiteli  and  fneUeui  may  be  at  once  distin- 
goished  by  their  color,  the  former  having  a  yellowish  brown  head 
4md  thorax  and  the  remaining  parts  brownish  yellow ;  the  latter  being 
pale  yellow  with  a  blackish  gaster  and  funiculus.  In  these  and  in 
7.  ifUquus  and  dispertitus  the  mesoepinotal  constriction  is  much  deeper 
than  in  humUis  and  the  meso-  and  epinotum  are  of  a  different  shape. 
The  mesonotum  in  profile  does  not  form  a  continuous,  even  line  with 
the  pronotum  and  the  epinotum  is  very  protuberant  and  almost  coni- 
cal. 7.  humilis  represents  a  transition  from  the  above  group  of 
-species  to  that  of  7.  analis  Em.  Andr£,  which  is  very  common  in  the 
{kmthem  States.  This  species  has  a  shorter,  more  robust  thorax,  more 
like  that  of  Tapinoma,  and  much  less  constricted  in  the  mesoepinotal 
region. 

''The  above  description  was  drawn  from  a  number  of  workers,  males 
.and  females  taken  from  the  same  nest  in  Baton  Rouge,  La.,  by  Mr. 
Wilmon  Newell.  The  types  described  by  Mayr  were  captured  by 
Prof.  P.  de  Strobel  in  the  environs  of  Buenos  Ayres." 

An  interesting  point  concerning  the  males,  is  that  in  certain  colonies 
they  occur  in  great  abundance.  This  was  first  discovered  by  one  of 
my  assistants,  Mr.  O.  A.  Runner,  who  in  December  of  1907  found  a 
•colony  in  which  the  winged  males  were  almost  as  abundant  as  the 
workers,  ftfany  other  colonies  which  have  been  under  constant  obser- 
vation for  the  past  five  months  have  not  contained  males  at  any  time 
•during  that  period.  Prof.  Wheeler  has  suggested  that  doubtless  the 
appearance  of  a  great  many  males  in  certain  colonies  is  accounted  for 
by  the  presence  of  egg-laying  workers  therein. 

The  Egg. — The  egg  deposited  by  the  queen  is  elliptical,  pearly 
white  and  without  markings.  As  the  time  approaches  for  it  to  hatch 
it  becomes  duller  in  appearance  but  does  not  perceptibly  change  color. 

The  average  size  of  the  egg  is  .3  mm.  long  by  .2  mm.  wide. 

The  largest  egg  encountered  while  measuring  a  series  was  .34  mm. 
long  by  .24  mm.  wide,  and  the  smallest  .27  mm.  by  .187  mm. 

The  rate  of  egg  deposition  has  not  been  determined,  but  one  queen 
under  observation  in  a  cage  deposited  at  the  rate  of  30  eggs  per  day, 
now  and  then  suspending  oviposition  for  several  da3rs  at  a  time. 

The  incubation  period  of  the  eggs  in  a  glass  cage  in  the  laboratory 
extended  from  Oct.  1st  to  Nov.  15th.  a  period  of  45  days,  during 
which  time  the  maximum  temperature  was  87^  and  the  minimum  29*^, 
with  an  average  daily  mean  of  63^.  Calculating  the  effective  tem- 
perature from  43^  F.  and  the  actual  mean  for  each  day  we  find  that 
*941  degrees  of  effective  temperature  were  required  for  the  develop* 
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ment  of  these  eggs.  This  figare  seems  unreasonably  high  and  I  think 
it  accounted  for  by  the  fact  that  I  failed  to  provide  the  nest  with 
sufficient  moisture  to  make  the  conditions  for  incubation  entirely 
favorable. 

The  Larva. — The  larva  when  first  hatched  is  hardly  larger  than  the 
egg,  and  for  some  time  after  hatching  remains  curved,  with  the  head 
and  anal  end  practically  together,  so  that  the  very  young  larva  and 
eggs  cannot  be  distinguished  from  each  other  without  the  aid  of  a 
good  glass. 

The  larva  is  pure  white,  but  with  a  dark  color  sometimes  appearing 
in  the  abdominal  region,  as  if  it  had  been  fed  with  some  black  or  dark- 
colored  food.  When  fully  grown  the  larvae  average  1.7  mm.  long  by 
.66  mm.  wide. 

Larv»  which  were  hatched  from  the  eg^  on  Nov.  15,  1907,  and 
which  have  been  kept  in  a  nest  in  my  office,  at  ordinary  living  room 
temperature,  now  (Jan.  2,  1908)  look  to  be  fully  grown  and  ready 
to  pupate. 

The  Pupa. — ^The  pupa  in  its  earlier  stage  is  pure  white,  without 
markings,,  except  the  compound  eyes,  which  are  jet-black  and  very 
prominent.  As  time  for  transformation  approaches  the  pupa  assumes 
a  light  brownish  color,  which  gradually  becomes  a  medium  brown.  So 
far  as  I  can  see  there  is  no  cocoon,  or  anything  resembling  it,  sur- 
rounding the  pupa,  although  the  pupal  skin,  very  thin  and  very 
fragile,  is  shed  when  the  transformation  to  imago  takes  place.  These 
pupal  skins  are  carried  out  of  the  nest  by  the  attendant  workers.  The 
color  of  the  pupa  in  its  final  stage  and  that  of  the  worker  just  trans- 
formed are  practicaUy  identical,  the  latter  requiring  from  two  to  five 
days  after  transformation  to  attain  the  deep  brown  color  of  the  fully 
matured  worker. 

I  have  not  secured  any  direct  data  upon  the  duration  of  the  pupal 
stage,  but  from  general  observations  my  impression  is  that  about  three 
weeks*  time,  at  an  average  temperature  of  72®  P.  are  required. 

Habits. — ^Reference  has  already  been  made  to  the  feeding  habits  of 
tlus  ant,  as  well  as  to  its  relations  with  certain  Coccidae  and  Aphid- 
idffi.  The  colonies  or  nests  are  established  in  a  great  variety  of 
places.  We  have  found  them  in  swampy  ground  where  the  earth  was 
80  wet  that  water  would  drip  from  it  when  squeezed  in  the  hand.  On 
the  other  hand  I  have  found  their  nests  between  the  walls  of  dwellings, 
where  no  moisture  could  reach  them  except  such  as  was  contained  in 
the  air.  Nests  have  been  found  within  hollow  trees,  beneath  the  rough 
bark  of  growing  trees,  in  forks  of  trees,  in  rubbish  and  compost  heaps, 
in  decaying  timbers,  beneath  boxes  and  boards,  inside  of  brick  founda- 
tions where  accidental  crevices  occurred,  in  stored  household  goods, 
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and  one  colony  was  found  domiciled  between  the  tin  wall  and  veneer 
covering  of  an  abandoned  kerosene  can.  In  abort,  any  locality  that 
offers  protection  from  the  elements  becomes  a  satisfactory  home  for 
this  little  creature.  The  species  shows  a  marked  tendency  to  con- 
struct nests  in  close  proximity  to  any  abundant  food  supply.  If 
honey  or  molasses  be  placed  in  the  same  spot  upon  the  ground  for 
several  days  in  succession,  a  small  colony  invariably  burrows  into  the 
earth  beside  it.  As  to  how  new  colonies  are  established,  I  am  still  very 
much  in  doubt.  I  have  examined  a  considerable  number  of  small 
nests  which  I  knew  to  be  but  recently  occupied,  finding  in  them 
workers,  eggs  and  larv»  but  no  queen.  On  the  other  hand  I  have 
found  queens  with  foraging  workers;  one  such  was  found  with  sev- 
eral hundred  workers  in  a  sack  of  sugar  which  was  thoughtlessly  left 
exposed  for  a  few  hours,  and  in  rare  instances  a  queen  is  seen  crawl- 
ing about  unattended  by  any  workers  at  all. 

One  of  my  assistants,  Mr.  0.  D.  Smith,  has  suggested  that  the  com- 
munistic habit  is  carried  by  this  species  even  beyond  the  colony  itself 
and  that  colonies  adjacent  to  each  other  form  ''communities/'  the 
inhabitants  of  which  recognize  each  other  as  friends.  There  is  indeed 
evidence  to  support  this  view.  For  example  three  colonies  located  in 
a  line,  about  fifteen  feet  apart,  were  found  to  be  in  touch  with  each 
other,  workers  constantly  traveling  from  one  to  the  other. 

The  number  of  queens  present  in  a  colony  may  vary  from  one  to 
many.  I  took  as  many  as  thirty-two  queens  from  one  colony  and 
there  were  several  more  in  sight  when  my  supply  of  empty  pill  boxes 
became  exhausted.  It  may  be  that  the  multiplicity  of  queens,  and  the 
age  to  which  the  workers  attain,  rather  than  the  rate  of  oviposition, 
may  account  for  the  great  abundance  of  individuals.  The  same 
theory  might  also  explain  why  so  many  years  have  been  required  to 
bring  the  species  into  prominence  after  its  introduction,  as  well  as 
explaining  its  present  strength.  The  increase  of  this  pest  strikes  one 
as  being  steady  and  powerful,  rather  than  sudden. 

Though  valiant  fighters  when  other  ants  are  encountered,  the  Ar- 
gentine ant  cannot  be  classed  as  a  predaceous  insect.  I  have  yet  to 
find  them  attacking  any  living  insect  or  animal,  the  one  exception 
being  a  cockroach  which  had  been  mashed,  but  which  still  possessed 
enough  life  to  now  and  then  move  a  leg  or  antenna.  After  insects  are 
killed  the  ants  feed  greedily  upon  the  body  juices.  They  and  my 
honey  bees  feed  peacefully  from  the  same  dish  of  honey,  and  I  have 
seen  the  ants  clean  off  a  bee  which  had  been  daubed  with  honey,  with- 
out apparent  annoyance  to  the  latter. 

Relation  to  Other  Ants.— Prof.  M.  W.  Wheeler,  in  Entomological 
News  for  January,  1906,  gives  an  interesting  account  of  how  this 
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Bpecies  obtained  a  foothold  in  Madeira  and  supplanted  another  intro- 
duced species,  Pheidole  megacephala  Fabr. 

In  New  Orleans  where  7.  hunUlis  is  thoroughly  established  every- 
where, it  is  rare  indeed  to  find  any  other  species.  Titus  in  recount- 
ing his  observations  in  1904  said,  '*they  have  driven  or  killed  out  all 
other  ants  in  the  regions  infested  by  them."  The  extermination  of 
other  species  in  the  city  of  New  Orleans  has  not  been  complete,  but 
very  nearly  so.  At  Baton  Rouge  and  other  points  which  are  now 
becoming  quite  heavily  infested,  the  displacement  of  the  native  ants 
is  easily  observed.  As  examples  I  may  cite  two  or  three  cases  which 
have  come  under  my  observation.  One  day  in  August  I  noticed  a 
small  colony  of  7.  humilis  constructing  a  nest  but  a  few  inches  dis- 
tant from  a  colony  of  their  near  relatives,  Iridomyrmex  andUs.^  It 
was  not  long  until  the  foraging  workers  from  the  humilis  colony  dis- 
covered their  neighbors  and  whenever  workers  from  the  two  colonies 
met  a  fierce  battle  ensued,  usually  ending  in  the  analis  worker  being 
severely  bitten  and  left  to  die.  Five  hours  after  these  preliminary 
''skirmishes"  were  noticed  I  returned  to  the  nest,  to  find  humilis  fully 
in  possession  and  none  of  the  former  occupants  of  the  nest  anywhere 
in  sight.    The  nest  was  dug  up,  but  no  trace  of  andlis  was  found  in  it. 

In  September  I  witnessed  an  interesting  attack  by  the  humilis 
workers  upon  a  fairly  strong  colony  of  Solenopsis  geminata.  The 
latter  species  is  famed  for  its  vindictiveness  and  for  the  eflfectiveness 
with  which  it  uses  its  sting.  In  this  case  the  victory  was  by  no  means 
an  easy  one  for  the  Argentine  ants,  for  the  small  (minor)  workers  of 
geminata  were,  one  with  another,  as  good  fighters  as  the  former. 
Both  species  made  the  petiole  of  the  abdomen  the  objective  point  of 
attack,  gripping  it  firmly  between  the  jaws.  About  as  many  of  the 
humilis  workers  were  killed  in  these  encounters  as  of  the  other  species. 

In  attacking  the  larger  (major)  workers  of  geminata  the  humilis 
workers  adopted  somewhat  different  tactics.  The  geminata  majors 
were  several  times  larger  than  their  antagonists  and  while  far  less 
active,  quickly  destroyed  any  humilis  so  unfortunate  as  to  get  between 
their  mandibles.  The  Argentine  ants  therefore  attacked  them  by 
rushing  up  and  biting  a  leg  or  antenna  and  immediately  retreating, 
sometimes  as  many  as  ten  of  the  Argentines  being  thus  engaged  in 
the  attack  upon  one  of  these  major  workers.  Eventually  the  battle 
was  won  by  7.  humilis,  purely  by  having  innumerable  reinforcements, 
and  in  about  twenty  hours  had  possession  of  the  fortress  they  had 
stormed  so  long  and  faithfully. 

The  next  morning  in  looking  over  the  battleground  I  found  many 
of  the  geminata  major  workers  still  alive  but  divested  of  all  their  legs. 

^Determined  l^  Dr.  W.  fi.  Hinds. 

s 
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More  interesting  still  was  an  attack  made  by  Argentine  workers 
upon  the  giant  Camjwfwftis  herculeanus  L.,  subspecies  pennsylvanicus 
De  0.*  While  watching  a  heavy  stream  of  /.  humilis  workers  passing 
np  and  down  the  bark  of  a  large  water  oak  tree  one  afternoon,  three 
or  four  woricers  of  the  former  species  made  their  appearance,  seeking 
food  here  and  there  on  the  same  tree.  Presently  one  of  these  giants 
crossed  the  line  of  humilis  workers  and  was  immediately  attacked,  the 
small  ants  fastening  themselves  to  tibiae,  tarsi  and  antenna?  and  hang- 
ing on  with  bull-dog  tenacity.  With  man-eloiw  rapidity  the  large 
woricer  caught  from  one  to  three  of  her  small  adversaries  at  a  time, 
crushed  them  between  her  jaws  and  threw  them  aside.  She  would 
reach  from  side  to  side  and  twist  about  to  crush  the  little  enemies 
clinging  to  her  tarsi,  but  as  fast  as  she  could  dispose  of  them  others 
took  their  places.  The  extreme  hatred  which  the  little  workers  dis- 
played towards  this  giant  that  had  crossed  their  path  was  indicated 
by  an  Argentine  worker  which  crossed  the  bark  a  couple  of  inches 
back  of  the  herculeanus  worker.  Immediately  the  small  worker 
changed  its  course  and  ran  at  full  speed  after  the  large  one,  catching 
up  after  traveling  four  or  five  inches,  and  at  once  attached  itself  to  a 
hind  tarsus.  After  watching  this  interesting  battle  for  a  considerable 
time  the  large  worker  was  captured  and  placed  in  a  cyanide  bottle. 

There  are  many  other  points  to  be  mentioned  in  connection  with 
this  introduced  pest,  such  as  its  probable  future  distribution,  its 
natural  enemies,  measures  of  control,  and  the  manner  in  which  it  is 
likely  to  affect  various  agricultural  and  commercial  interests,  were 
space  to  permit.  The  problem  presented  by  this  species  is  a  large 
and  complicated  one  and  much  tedious  work  of  investigation  will  have 
to  be  done  before  the  economic  entomologist  can  claim  a  victory  oi'er 
this  small  but  formidable  foe. 


This  paper  was  listened  to  with  much  interest  by  the  members 
present.  Mr.  II.  E.  Weed  stated  that  workers  of  this  species  will 
carry  food  to  their  nests  for  a  distance  of  three  quarters  of  a  mile. 
He  said  that  people  who  did  not  live  in  the  infested  district  utterly 
failed  to  appreciate  the  havoc  that  these  insects  were  causing. 

Three  closely  related  papers  were  next  presented,  as  follow.s : 

LIFE  HISTORY,  HABITS  AND  METHODS  OP  STUDY  OP 
OP  THE  IXODOIDEA 

Bt  W.  a.  HooKnu  Burtmm  of  Bntomoloffp,  V.  8,  Department  of  Agricuttnre, 
The  intention  in  presenting  this  paper  upon  the  life  history  and 

•Detsnnlaed  bj  Prof.  W.  M.  Wheeler. 
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habits  of  the  ticks  is  to  give  a  brief  resum^  of  our  present  knowledge 
of  the  group.  The  species  found  in  this  country,  according  to 
Banks'  latest  list,  number  no  less  than  thirty-four,  and  aside  from 
the  North  American  Fever  Tick  MargaroptLS  {BoophiLus)  annulatus, 
but  comparatively  little  is  recorded  relating  to  their  biology.  In  look- 
ing through  the  records  for  information  as  to  the  habits  of  exotic 
species,  we  find  but  little  beside  the  valuable  work  of  Prof.  C.  P. 
Lounsbury,  the  Entomologist  of  Cape  Colony.  Realizing  their  im- 
portance, particularly  in  relation  to  the  dairy  industry,  he  began  an 
investigation  of  them  in  1898.  His  studies  present  two  results :  first, 
the  remarkable  discoveries  that  several  dreaded  diseases  of  domestic 
animals  in  South  Africa  are  transmitted  through  the  agency  of  ticks; 
and  second,  the  elucidation  of  the  life  history  and  habits  of  a  number 
of  species,  including  that  of  Amblyomma  hebraeum,  Haemaphysdlis 
leachi,  Bhipicephalus  appendiculatiis,  Argtis  persiciis,  and  more  or 
less  completely  that  of  others.  Wheler,  in  England,  has  given  valu- 
able information  on  the  biology  of  the  old  world  Linnaean  species 
Ixodes  rictrms,  also  found  in  this  country,  as  has  Prof.  H.  A.  Morgan 
upon  several  species  and  Dr.  H.  T.  Ricketts  on  Dermacentor  occi- 
dentalis. 

In  connection  with  the  study  of  the  biology  of  the  North  American 
fever  tick,  the  writer  (under  the  direction  of  Mr.  W.  D.  Hunter)  has 
taken  up  the  study  of  other  species  also,  because  of  their  importance 
as  external  parasites  and  because  of  their  possible  agency  in  disease 
transmission.  In  this  work  frequent  reference  has  been  made  to  the 
publications  of  the  before-mentioned  investigators.  In  addition  the 
writer  received  valuable  information  and  suggestions  from  Professor 
Lounsbury  during  his  visit  to  this  country  the  past  summer.  As  a 
result  nearly  the  complete  life  cycles  of  eight  species  represented  in 
this  country  have  been  followed  in  addition  to  that  of  the  North 
American  Fever  Tick  Margarapus  (Boophilus)  annulatus,  so  that 
granting  the  life  history  and  habits  of  the  European  Castor-bean  Tick 
Ixodes  ricin%is,  to  be  the  same  in  this  country  as  found  by  Wheler,  in 
England,  we  are  now  acquainted  with  that  of  ten  native  species,  and 
have  data  on  two  additional  species. 

The  ticks  are  of  primary  importance  in  their  transmission  of  dis- 
ease. At  least  ten  distinct  diseases  of  man  and  the  domestic  animals 
are  known  to  be  thus  transmitted,  no  less  than  sixteen  species  of  ticks 
being  implicated.  Again  they  are  of  great  importance  as  external 
parasites  because  they  irritate  and  drain  the  system  of  the  animal 
attacked  and  are  followed  in  some  hosts  by  the  screw- worm  fly  {Chry- 
iomyia  macellaria),  which  deposits  her  eggs  at  these  points  of  entrance, 
with  restdtant  injury. 
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It  is  well  known  that  in  order  to  develop,  it  is  necenary  for  the 
ticks  to  attach  to  and  suck  blood  from  tome  animal  and  that  unless 
such  host  is  found  within  a  certain  period,  which  varies  mainly  with 
the  temperature  and  precipitation,  that  it  will  starve.  Upon  this 
knowledge  as  related  to  Margaropus  (Boophilus)  annulatus  is  baaed 
the  method  of  freeing  pastures  by  the  so-called  rotation  system  as 
first  worked  out  by  Prof.  H.  A.  Morgan. 

All  ticks  pass  through  four  distinct  life  stages:  the  egg,  the  larva 
or  seed-tick,  the  nymph  or  yearling-tick,  and  the  adult  or  sexually 
mature  stage.  The  female,  following  the  engorgement  of  blood,  be- 
comes greatly  distended  and  drops  to  the  ground,  crawls  to  some  pro- 
tective covering,  and  soon  commences  the  deposition  of  large  numbers 
of  eggs.  In  the  course  of  a  few  weeks  these  hatch  into  the  six-legged 
larvK  or  seed-ticks,  which  await  the  coming  of,  or  in  some  species 
crawl  to,  the  host.  Having  found  a  host  they  attach  and  soon  engorge 
with  blood,  after  which  they  either  molt  while  attached  or  drop  and 
pass  a  short  period  of  quiescence  during  the  metamorphosis,  then 
appear  in  the  eight-legged  nymph  stage. 

A  second  engorgement  takes  place  and  the  ticks  either  molt  attached 
or  drop  as  before,  pass  a  period  of  quiescence,  then  molt  and  appear 
in  the  adult  stage.  Another,  the  third  engorgement,  is  followed  by 
dropping  and  oviposition,  and  the  generation  is  completed.  In  the 
Spinose  Ear  Tick,  Ornithadoros  megnini,  we  find  a  variation  from 
this.  It  drops  as  a  nymph  and,  following  the  molt,  without  engorg- 
ing as  an  adult,  commences  oviposition.  In  the  genus  Argas  a  second 
nymphal  engorgement  and  molt  takes  place.  In  the  family  Ixodida 
death  follows  the  completion  of  ovipositicm.  but  in  the  genus  Argag 
of  the  family  Argasidae  repeated  engorgement  takes  place,  followed 
each  time  in  the  female  by  the  deposition  of  eggs. 

The  appearance  of  the  active  stages  of  the  ticks  varies  greatly  from 
the  unengorged  to  the  gorged,  excepting  in  the  male,  which  does  not 
engorge  with  blood,  but  seems  to  exist  upon  serum.  Because  of  this 
variation  in  appearance,  individuals  of  the  same  species  have  been 
describeil  as  different  sp^HMes.  The  nymphal  stage  can  be  separatetl 
from  the  a^lult  by  the  alwience  of  the  genital  pore.  The  sexes  can 
only  be  distinguished  after  the  final  molt,  except  in  a  few  species  in 
which  the  high  color  markings  can  be  seen  through  the  n>niiphal  skin 
a  day  or  two  prior  to  molting.  As  adults  they  are  separated  readily 
in  the  Ixadidae  by  the  shield  or  scutum,  which  in  the  female  otivers 
but  a  small  part  of  the  dorsum,  but  in  the  male  completely  covers  it. 
In  the  Argasiilar  the  sex  can  only  be  distinguished  by  the  shape  of 
the  genital  pore,  which  in  the  male  is  crescent  shaped,  while  in  the 
female  it  is  merely  a  transverse  slit. 
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The  position  of  the  genital  pore  varies  from  midway  between  the 
front  coxae  to  midway  between  the  posterior  pair. 

The  ticks  are  naturally  separated  into  three  classes  according  to 
their  habits  of  molting  as  suggested  by  Ransom:  first,  those  which 
pass  both  molts  upon  the  host,  represented  by  members  of  the  genus 
Margaropus  and  by  Dermacentor  nitens;  second,  those  in  which  the 
first  molt  is  passed  upon  but  the  second  oflP  the  host,  represented  by 
Omithodoros  megnini  of  this  country  and  Rhipicephalus  bursa  and 
^vertsi,  two  South  African  species;  third,  those  in  which  both  molts 
are  passed  off  the  host,  as  is  the  case  with  most  of  the  ticks  found  in 
this  countiy^ 

A  fourth  class  might  be  recognized  to  include  those  which  drop  to 
pass  the  first  molt,  but  which  remain  upon  the  host  for  the  second; 
as  yet,  however,  no  representative  of  this  class  has  been  found. 

!  Of  importance  in  connection  with  the  transmission  of  disease  is  the 
fact  that  while  the  first  class  pass  the  entire  parasitic  period  of  a 
generation  upon  a  single  host,  yet  the  second  may  attach  to  two  and 
the  third  class  to  three  separate  hosts. 

It  will  be  seen  that  in  the  first  class,  where  the  ticks  molt  upon  the 
host  and  instead  of  having  to  wait  long  periods  to  find  a  host,  they 
merely  continue  sucking  blood  from  the  same  animal.  As  a  result 
these  ticks  reproduce  very  much  the  faster  and  become  of  greater 
importance  as  external  parasites,  where  numbers  and  the  removal  of 
blood  are  considered.  This  is  the  case  with  our  fever  tick.  In  the 
class  where  both  molts  are  passed  off  the  host  and  a  host  found  three 
separate  times  for  each  generation  their  chances  of  reaching  maturity 
lire  lessened  as  compared  with  the  first  class  by  the  proportion  of 
three  to  one.  They  have  overcome  this  great  disadvantage  it  would 
seem  by  having  become  more  resistant  to  heat  and  cold  and  by  having 
gained  the  power  to  withstand  much  longer  periods  of  fasting,  as  well 
as  by  having  acquired  adaptation  of  habits.  This  will  be  discussed 
under  the  heading  of  host  relationship. 

While  the  representatives  of  the  first  class,  all  belonging  to  the 
sub-family  Rhipicephalinae,  are  more  numerous,  yet  their  greater 
importance  as  external  parasites  is  to  some  extent  surpassed  by  the 
third  class,  particularly  by  the  members  of  the  sub-family  Ixodinae, 
owing  to  the  fact  that  the  much  greater  lengths  of  the  hypostome 
]>enmt  of  several  times  deeper  penetration.  As  the  result  of  this  deep 
I>enetration  by  the  Ixodina,  an  inflammation  is  produced  ofttimes 
resulting  in  suppuration.  Frequently  in  the  attempt  to  remove  ticks 
belonging  to  this  latter  class  from  the  body  of  the  host,  the  capitulum 
ia  separated  from  the  body  of  the  tick  and  remains  embedded  in  the 
host.    Lounsbary  reports  that  in  some  sections  of  South  Africa  dairy 
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farming  is  becoming  well  nigh  impossible  in  consequence  of  this  deep 
penetration  by  Amblyomma  hebraeum.  Their  attachment  is  followed 
by  suppuration  and  sloughing  of  the  teats ;  dairy  herds  in  that  country 
are  often  found  in  which  one  at  least  of  the  teats  of  each  cow  of  nearly 
the  entire  herd  is  missing  or  injured  so  as  to  be  useless. 

With  many  species  it  is  the  habit  shortly  after  hatching  or  molting 
to  crawl  upon  nearby  herbage,  as  grass,  weeds  and  shrubs,  or  tem- 
porary structures,  as  fences  and  posts,  and  there  await  the  approach 
of  the  host.  When  closely  observed,  the  front  pair  of  legs  will  be  seen 
waving  in  the  air,  ready  to  attach  to  the  host  as  it  comes  in  contact, 
while  with  the  other  legs  it  holds  to  its  support.  In  other  species,  b» 
is  the  case  with  Amblyomma  hebraeum,  recorded  by  Lounsbury,  the 
ticks  are  not  satisfied  with  waiting,  but  start  in  search  whenever  a 
host  comes  near.  In  some  species  the  waiting  seems  to  be  upon  the 
ground. 

Host  Relationship. — Most  species  of  ticks  have  certain  hosts  or 
group  of  hosts  upon  which  they  are  largely  dependent  for  existence. 
From  this  fact  have  arisen  many  of  our  common  tick  names,  as  the 
cattle  tick,  the  dog  tick,  the  fowl  tick,  the  rabbit  tick  and  many  others. 
Many  of  these,  however,  more  or  less  frequently  attach  to  other  hosts. 
The  former  may  be  termed  the  usual  host  or  hosts  and  the  latter  the 
accidental  or  temporary-  host  or  hosts.  There  seems  to  be  a  rather 
close  analog>'  between  ticks  and  fleas  as  regards  hosts.  In  his  revision 
of  the  Siphonaptera,  p.  268.  Baker  mentions  rabbit  fleas  as  remaining 
on  a  human  being  for  some  little  time,  biting  frequently  while  there, 
still  not  fre<|uenting  that  host  nor  its  clothing  or  bed.  He  ctmsiders 
it  ver>-  probable  that  many  of  the  records  of  fleas  refer  merely  to  the 
temporary-  host,  since  the  cases  of  temporar>'  hosts  are  quite  comnnm. 
To  illustrate  how  fleas  would  find  these  temporary*  hosts  he  mentions 
the  possibility  of  the  rabbit  ninning  into  a  badger  hole,  or  the  mouse 
into  a  mole  burrow :  that  an  owl  *s  eating  a  mouse  or  a  cat  *s  devouring 
a  rat  would  he  favorable  conditions  for  this  temporary-  transference. 
Similar  instances  will  account  for  many  of  our  accidental  hosts  of 
ticks.  Experiments  conducted  during  the  past  summer  by  the  writer 
have  shown  that  when  confine<l  in  a  bag  in  dose  proximity  to  the 
scrotum  of  a  bovine,  nearly  all  of  the  Ixodids  will  attach.  As  a 
result  of  these  accidental  or  temporary  attachments  for  some  species 
we  have  large  host  lista,  including  hosts  upon  which  the  tick^  could 
only  occasionally  or  never  reach  maturity.  Lounsbury  has  fotmd  a 
peculiar  habit  in  Ilyolomma  aegyptium;  as  a  larva  it  will  not  fet^I  on 
any  mammalia,  but  attaches  to  fowls  upon  which  the  first  molt  is 
passed.    Following  the  second  molt,  which  takes  place  off  the  host, 
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with  the  exception  of  the  dog,  it  attaches  to  almost  all  domesticated 
mammalia. 

Mammals  serve  as  the  principal  hosts  of  the  ticks.  Fowls  are 
largely  the  hosts  of  the  genera  Argas  and  Ceratixodes,  and  of  one  or 
two  species  of  the  genus  Haemaphysdlis.  Several  species  of  the 
genera  Ixodes,  Amblyomma  and  Hydlomma  are  also  parasitic  upon 
fowls.  The  reptiles  are  not  immune,  several  species  attaching  to 
them. 

uAkdaptations  as  factors  in  Host  Relationship. — It  cannot  be 
doubted  that  a  great  evolutionary  process  has  taken  place  in  the 
adaptation  both  of  structure  and  of  habits  as  related  to  reattachment 
and  protection.  It  is  not  the  intention  of  the  writer  at  this  time  to 
enter  deeply  into  a  discussion  of  this  matter  but  merely  to  mention 
the  result  of  this  great  natural  process  as  he  sees  it.  This  evolutionary 
process  or  survival  of  the  fittest  has  resulted  in  the  special  adaptation, 
fir^t  of  function  and  structure,  and  second  of  the  habits  of  ticks^ 

All  ticks  must  find  hosts  and  attach  at  least  once,  some  as  many 
as  four  times.  This  necessity  has  resulted  in  Special  adaptation  of 
function  and  structure  for  attachment.  An  illustration  of  this  adap- 
tation of  function  is  found  in  the  way  the  Ixodids  use  the  front  pair 
of  legs.  As  one  approaches  the  free  tick  these  legs  can  be  seen  waving 
in  the  air,  while  with  the  others  it  holds  to  its  support.  When  a 
host  comes  in  contact  with  them  they  cling  to  it  most  tenaciously  with 
these  legs.  To  determine  the  fact  one  has  but  to  pass  a  finger  rapidly 
over  a  cluster  of  the  seed-ticks.  The  adaptation  of  structure  for  pro- 
tection is  represented  by  the  engorged  larvae  of  Argas  miniatus  or 
persicus.  Up  to  within  a  few  hours  of  dropping  these  larvae  are 
globular  in  shape,  but  at  this  time  they  flatten  and  assume  the  typical 
Argas  shape;  this  flattened  form,  natural  to  all  of  the  other  stages, 
permits  the  ticks  to  crawl  rapidly  and  to  secrete  themselves  in  cracks 
and  crevices  protected  from  the  wily  fowl.  In  the  Ixodince  we  find 
what  may  be  considered  specially  adapted  mouth  parts,  which  being 
unusually  long,  penetrate  deeply  and  prevent  their  being  easily 
removed^ 

In  the  adaptation  of  habits  favorable  to  attachment  and  protection 
we  find  most  striking  illustrations  of  the  great  process  of  natural 
selection.  The  adaptation  of  habits  favorable  to  attachment  may  be 
placed  in  four  classes :  first,  in  molting ;  second,  in  attachment  to  any 
host ;  third,  of  habits  to  habits  of  host ;  and  fourth,  in  acquired  greater 
vitality.  There  is  a  great  disadvantage  in  dropping  to  molt,  for  it 
necessitates  long  periods  of  waiting,  and  results  in  a  high  percentage 
of  mortality  from  not  finding  the  host.  This  disadvantage  seems  to 
have  been  overcome  by  some  species  which  have  acquired  the  habit  of 
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molting  on  the  host,  for  example,  by  the  varions  species  of  Margaroput 
and  by  Dermacentor  niiem^  To  this  class  belong  several  other  species 
which  have  partially  overcome  this  disadvantage  in  their  passing  the 
first  molt  upon  the  host.  Two  representatives  of  this  class  are  the 
South  African  species,  Rhipicephalus  bursa  and  everisi,  A  species 
of  Haemaphysalii,  which  has  recently  been  discovered  by  the  writer 
to  occur  frequently  upon  the  heads  of  birds  in  the  southern  part  of 
the  United  States,  also  seems  to  have  acquired  this  habit,  at  least 
partially,  for  it  has  been  determined  by  the  molted  larval  skins  that 
the  first  molt  is  so  passed.  It  has  been  overcome  entirely  by  Orni- 
thodoros  megnini,  the  Spinose  Ear  Tick,  in  a  somewhat  different  way, 
that  is,  by  passing  the  first  molt  upon  the  host,  then  feeding  sufficiently 
as  a  nymph,  so  that  following  the  second  molt,  which  takes  place  off 
the  host,  engorgement  as  an  adult  is  unnecessary  for  oviposition  and 
probably  never  occurs. 

Even  in  species  most  diverse  in  their  tastes  there  are  some  hosts 
especially  favored:  this  in  some  cases  may  be  accounted  for  by  the 
great  numbers  of  that  host. 

In  the  class  which  has  adapted  its  habits  to  the  habits  of  the  host, 
the  ticks  are  confined  largely  to  a  host  or  group  of  hosts  with  similar 
habits.  In  the  studies  of  the  ticks  made  by  the  writer,  these  adapted 
habits  have  been  found  most  interesting.  The  species  Haemaphysalis 
leporis  palusiris,  commonly  known  as  the  Rabbit  Tick,  has  adapted 
itself  to  the  habits  of  the  Leporidie,  the  hares  and  rabbits,  and  only 
accidentally  attaches  to  other  hosts.  It  is  the  habit  of  the  hares  and 
rabbits  to  remain  more  or  less  inactive  during  the  day  in  their 
''forms*'  or  resting  places,  pn>tecteii  by  a  clump  of  grass  or  bushes 
from  ipnemies  such  as  birds  of  pn^v,  their  activity  being  largely  at 
night  The  writer  has  found  that  this  tick  following  engorgement 
drops  largely  during  the  day,  in  other  words  when  the  hares  and  rab- 
bits are  in  their  forms  or  resting  places,  to  which  places  they  or  others 
return  t4>  pass  the  day.  Thus,  when  the  ticks  have  hatche<i  or  molted 
and  are  ready  to  attach,  they  have  little  trouble  in  finding  the  host. 
This  same  habit  has  \yeen  ac<|uired  by  the  Fowl  Tick,  Argas  ^niaiuSf 
which  in  the  engorged  larval  stage,  the  writer  finds  dnips  cmly  at  night 
(except  accidentally)  when  its  host,  the  fowl,  is  upon  the  niost.  Thus 
when  ready  to  re-attach  it  is  near  and  rea<lily  finds  the  host,  whereas 
had  it  dropped  during  the  day  when  the  fowl  was  on  the  *'nin*'  the 
chances  of  its  finding  a  host  would  l)e  gn»atly  lessened!.  A  habit  ap- 
parently ac<|uired  by  Orniihodoros  mrgnini  is  that  of  crawling  to  a 
height  of  8t*veral  feet  from  the  ground  as  a  nymph  before  molting  and 
depositing:  its  eggs;  thus  when  the  setnl-ticks  ap|H»ar  n»ad>'  to  attach 
they  will  be  rubbed  off  by  the  horse,  cow  or  other  host  and  readily  find 
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ADAPTATIONS  AS  FACTORS  IN  HOST  RELATIONSHIP. 


Adaptation 
in  the  ticks.  1 


Adaptation  of 
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access  to  the  ear.  These  species  furnish  what  evidence  we  now  have 
of  the  adaptation  of  habits  to  the  habits  of  the  host,  but  I  have  no 
doubt  that  similar  habits  will  be  discovered  in  other  species  when  they 
have  been  given  sufficient  study. 

It  seems  probable  that  in  the  species  which  drop  to  pass  their  molts 
greater  resistance  to  high  and  low  temperatures  and  the  power  to  with- 
stand long  periods  of  fasting  have  been  acquired.  Again  the  species 
which  have  acquired  the  habit  of  molting  on  the  host  has  probably 
lost  in  this  power  of  resistance. 

As  related  to  protection,  the  adaptation  of  habits  may  be  considered 
under  accelerated  engorgement,  attachment  to  favorable  part  of  body, 
and  nocturnal  habits.  Of  accelerated  engorgement  we  have  several  in- 
stances among  the  ticks.  This  ia  best  illustrated  by  Argas  per$icu$ 
and  miniatus  in  their  engorging  within  a  few  hours  at  the  most. 
Lounsbury  argues  that  they  are  descendants  from  forms  which  re- 
mained for  days  at  a  time  on  the  host.  That  this  is  the  case  is  shown 
by  the  larva,  which  still  remains  upon  the  host  for  days  to  engorge. 
In  the  Cattle  Tick,  Margaropus  annulatus,  after  it  has  become  about 
one  third  engorged,  which  requires  a  number  of  days,  complete  en- 
gorgement takes  place  and  the  ticks  drop  within  a  comparatively  few 
hours.  In  this  way  the  chances  of  destruction  due  to  the  removal  by 
enemies  such  as  birds  and  the  attack  by  parasites  have  been  reduced 
to  the  minimum. 

Again  we  find  species  which  have  adapted  their  habits  for  protec- 
tion in  attaching  to  favorable  parts  of  the  body  as  have  Ornithodoros 
megnini  and  Dcrmacentor  nitcns  in  attaching  to  the  inside  of  the  ears. 
The  species  of  Haemaphysalis  found  ui)on  quail,  field  larks  (and  other 
ground- feeding  birds)  in  Texas,  Ix>usiana  and  Florida,  appear  to  at- 
tach only  to  the  head,  a  place  from  which  they  are  not  easily  removed 
by  the  fowl.  Perhaps  the  most  highly  developed  habit  acquired  by 
ticks  for  protection  is  that  found  in  the  nocturnal  habits  of  the  genua 
Argas.  Through  this  habit  of  resting  during  the  day  time,  they  escape 
detection  by  the  fowls,  which,  upon  discovery,  devour  them  with  great 
avidity.  At  night  the  fowls  come  to  their  roost  near  by  and  the 
ticks  have  little  trouble  in  finding  the  host  and  engorging  at  a  time 
when  the  fc»wl  is  inactive,  and  thus  largely  em*a[H'  detection  and  de- 
struction. 

Mating. — In  the  Argojtidfr  mating  takes  place  after  the  final  en- 
gorgf*inent  huH  iH»curnHl  and  th«»  tick  has  left  the  host,  but  few  observa- 
tions having  be«»n  n*corde<l.  In  Ornithodoros  mtgnini  th«»  nymph 
leaves  the  host,  molts,  and  without  further  feeding  is  fertiliztnl  and 
commences  oviposition. 

In  the  Ixodida  the  mating  appears  normally  to  take  place  up<m  the 
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host,  but  some  species  have  been  observed  in  copulation  oflP  the  host. 
In  most  of  the  species  which  pass  their  molts  oflP  the  host  (the  genus 
Ixodes  possibly  excepted)  it  seems  to  be  necessary  that  the  male  at 
least  attach  and  take  food  before  the  sexual  instinct  is  developed.  In 
Uargaropus  annulatus,  which  molts  upon  the  host,  the  male  detaches 
as  soon  as  the  nymphal  skin  is  shed  and  goes  in  search  of  the  female, 
which  it  embraces  when  found  and  with  which  it  remains  in  copulation 
until  the  replete  female  drops.  The  Brown  Dog  Tick,  a  species  of 
Rhipicephdlus,  has  similar  habits,  females  often  being  found  each  with 
several  males  attempting  to  embrace  them.  Apparently  Dermacenior 
niiens  also  has  the  same  habit  of  remaining  in  copulation  on  the  host.^ 
While  the  two  sexes  are  usually  nearly  equal  in  numbers,  yet  by  the 
dropping  of  the  female  and  remaining  of  the  male  on  the  host,  the 
latter  are  usually  found  present  on  the  host  in  greater  numbers. 
Lounsbury  has  made  extensive  observations  upon  the  mating  of  Am- 
blyomma  hebraeum,  the  habits  of  which  species  are  very  remarkable. 
He  has  found  that  the  female  goes  in  search  of  the  male,  the  latter 
accepting  the  female  only  after  having  attached  and  fed  for  several 
days.  Considerable  difficulty  has  been  experienced  by  the  writer  in 
getting  the  sexes  of  the  three  species  of  Amhlyomma  and  Dermacenior 
variabilis  to  copulate,  and  there  remains  much  to  be  learned  in  relation 
to  this  habit.  Mr.  J.  D.  Mitchell  has  observed  Amhlyomma  amer- 
icanum  apparently  in  copulation  on  shrubbery.  Wheler  mentions 
observing  Ixodes  ricinus  as  apparently  in  copulation  off  the  host; 
this  act  he  describes  as  taking  place  through  the  introduction  of  the 
mouth  parts  of  the  male  into  the  genital  pore  of  the  female.  The 
writer  has  observed  this  same  habit  in  Ixodes  scapularis,  both  upon 
and  oflP  the  host.  An  unengorged,  unattached  female  taken  in  the 
field  from  a  hunting  dog  and  placed  in  a  pill  box  with  unattached 
males  taken  from  the  same  dog  was  shortly  after  found  in  copulation 
with  one  of  the  males.  Prom  this  it  would  appear  that  it  is  unneces- 
sary, for  the  female  of  this  species  at  least,  to  take  food  prior  to  fertili- 
zation. The  habit  of  fertilization  through  the  introduction  of  the  male 
mouth  parts  into  the  genital  opening  of  the  female  thus  appears  to 
be  typical  of  the  genus  Ixodes, 

Geographical  Distribution. — While  ticks  are  found  which  have 
adapted  themselves  to  colder  climates,  it  is  in  the  tropics  that  they  are 
found  in  the  greatest  numbers.  That  the  distribution  of  species  is 
oontrolled  by  cold  is  well  illustrated  by  the  original  quarantine  line 
against  the  cattle  tick  in  this  country.  Humidity  and  precipitation 
also  appear  to  be  factors  in  control  of  the  distribution,  as  in  the  case 
of  the  Gulf  Coast  Tick,  Amhlyomma  maculatum,  a  species  found  in  the 
immediate  vicinity  of  the  Gulf  Coast  from  Cameron  Parish,  Louisiana, 
to  the  Rio  Grande  River  in  Texas. 
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Life  History  and  Habits  of  the  Genera  and  Species. — The  life 
history  and  habits  of  the  Argasidae  are  quite  different  from  those  of 
the  Ixodidae.  The  Argasids  are  represented  by  the  two  genera  Argag 
and  Omiikodoros,  the  species  being  comparatively  few  in  number. 
Some  of  these,  known  as  man-attacking  ticks,  have  had  the  reputation 
from  the  effect  of  their  bites  of  producing  critical  conditions.  Liv- 
ingstone, in  the  account  of  his  travels  in  Africa,  speaks  of  the  ofttimes 
serious  symptoms  and  occasional  fatal  result  following  their  attack. 
Lounsbury  in  the  investigation  of  this  effect  permitted  specimens  of 
Argas  perticus  and  Ornitkodoros  savignyi  (the  Tampan  Tick),  two 
species  implicated,  to  feed  upon  his  arm,  and  concludes  that  while  they 
'may  be  productive  of  considerable  irritation  and  their  penetration 
serve  as  entering  point  for  some  of  the  abscess-forming  bacteria,  as 
Streptococcus  pyogenes,  etc.,  yet  otherwise  their  direct  effect  is  harm- 
less. They  may,  however,  transmit  disease  in  both  man  and  the  lower 
animals.  Dutton  and  Todd  have  shown  Ornitkodoros  savignyi  var 
caecus  (moubata)  Neum.  to  be  the  agent  in  the  transmission  of  a 
spirillum  which  produces  a  disease  of  man  known  as  human  tick 
fever.  This  may  account  for  the  reputation  that  they  have  borne  in 
Africa. 

In  the  genus  Argas  the  nocturnal  habit  is  developed.  They  remain 
hid  away  by  day,  coming  out  from  their  places  of  hiding  by  night  to 
find  the  fowl  host  and  engorge  with  blood.  The  genus  is  represented 
in  this  countr>'  by  two  species,  sanchezi  and  miniatus.  Of  the  former 
species,  known  as  the  Adobe  Tick  from  its  habit  of  frequenting  adobe 
houses,  little  or  nothing  is  known  as  relating  to  its  life  histor>'.  Argas 
miniatus,  commonly  known  as  the  Fowl  Tick,  is  a  s|)ecies  very  similar 
in  structure,  life  history  and  habits  to  that  of  the  old  world  Argas  per- 
sicus,  and  is  probably  at  most  but  a  variety  of  that  species.  The  life 
history  and  habits  have  been  carefully  worked  out  by  Ijounsbury  in 
South  Africa  and  the  similarity  of  our  siNTies  in  life  history  and  hab- 
its has  been  determineil  by  the  writer.  Argas  miniatus  is  of  import- 
ance because  of  its  attack  upon  poultry';  in  mictions  of  Southwestern 
Texss  it  has  made  profitable  p<»ultr>'  raising  im|)oiwible.  As  a  larva, 
this  tick  attach<»8  to  a  fowl,  preferably  htmeath  the  wings,  remains  at- 
tached for  five  or  six  days,  l)ecomes  engorged,  and,  a  few  hours  before 
dropping,  flattens  out  and  aKsunies  the  typical  Argas  shap«\  As  men- 
tioned in  the  discussion  of  host  relationship,  it  has  l>eeu  found  that 
the  larva*  dn>p  cmly  at  night,  at  a  time  when  the  fowl  host  is  u|M>n  the 
roost  and  where  it  will  Im*  nt^ar  the  bout  when  ready  to  engorgi*  again. 
In  summer  a  |H*riod  of  four  or  more  days  panit*s  before  molting  of  the 
engorged  lan'a*  takes  place  and  the  eight-legged  nymplis  appear.  The 
second  engorgement,  always  at  night,  lasts  but  a  few  hours  at  the 
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most  and  is  followed  in  summer  by  five  days  before  the  second  molt 
and  the  appearance  of  the  second  stage  nymph.  A  third  engorgement 
occurs  at  night  (in  the  latter  part  of  August)  and  twenty-six  days 
pass  before  any  of  the  ticks  molt  and  appear  as  adults.  A  fourth  en- 
gorgement then  takes  place,  the  sexes  copulate  and  eggs  are  soon  de- 
posited. Unlike  the  ticks  of  all  other  genera,  so  far  as  known,  these 
ticks  re-engorge  a  number  of  times  as  adults,  and  the  re-engorgement 
is  followed  each  time  by  oviposition.  The  eggs  hatch  in  summer  in 
about  fifteen  days.  The  longevity  of  these  ticks  and  their  resistance 
to  insecticides  is  remarkable. 

The  genus  Omithodoros  is  represented  in  this  country  by  the  two 
more  common  species  iuricata  and  megnini  and  two  but  little  known 
species,  coriaceus  and  talaje.  But  little  is  known  of  the  life  history 
of  turicaia,  which  Lounsbury  suggests  as  being  identical  with  the  Af- 
rican species  savignyi,  Ornothodoros  megnini,  known  as  the  Spinose 
Ear  Tick,  from  spines  of  the  nymph  and  its  habit  of  infesting  the  ear, 
is  a  species  found  frequently  in  some  parts  of  the  South  in  the  ears 
of  cattle,  horses,  sheep,  and  a  few  other  animals.  The  life  cycle,  which 
has  been  followed  by  the  writer,  is  found  to  be  this :  Seed  ticks,  hav- 
ing gained  entrance  to  the  ear,  attach  deep  down  in  the  folds,  engorge, 
and  in  about  five  days  molt ;  as  nymphs  with  their  spinose  body  they 
appear  entirely  unlike  the  larvae.  As  nypmhs  they  continue  feeding 
sometimes  for  months.  In  experiments  made  by  the  writer  the  first 
nymph  to  leave  had  remained  in  the  ear  thirty-five  days  from  the  time 
it  entered  as  a  seed  tick ;  others  still  remain  in  the  ears  at  the  time  of 
writing  (December  7th),  a  period  of  ninety-eight  days  having  passed 
since  they  entered  as  seed  ticks.  After  leaving  the  ears  as  nymphs, 
these  ticks  usually  crawl  up  several  feet  from  the  ground  and  secrete 
themselves  in  cracks  and  crevices,  where,  in  about  seven  days  in 
September,  after  leaving  the  ear,  they  shed  a  membranous  skin  and 
appear  as  adults  without  the  spines.  Fertilization  then  takes  place 
and  oviposition  commences,  the  female  dying  with  its  completion. 
Unless  fertilization  takes  place,  eggs  are  not  deposited  and  the  ticks 
live  for  a  long  period.  The  incubation  period  in  summer  is  as  short  as 
eleven  days.  Owing  to  their  habit  of  remaining  for  long  periods  in 
the  ears,  they  can  be  carried  great  distances.  This  fact  may  account 
for  their  being  reported  from  some  of  the  northern  states. 

The  second  family,  the  Ixodidce  or  typical  ticks,  is  represented  in 
this  country  by  nine  genera,  including  thirty  recognized  and  de- 
scribed, and  several  undescribed,  species.  The  life  cycle  of  species 
of  the  genera  MargaropuSy  Rhipicephalus,  Dermacenior,  Haemaphy- 
sdUs,  Ixodes  and  Amblyomma  has  been  followed.  The  greater  number 
of  these  drop  to  pass  both  molts  off  the  host.     Of  the  species  found  in 
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this  countr>'  Margarofms  annulaius  and  Dermacentor  nitens  pass  both 
mohs  on  the  host  and  a  species  of  Haemaphysalis,  found  in  Texas, 
Lousiana  and  Florida  upon  birds,  has  been  determined  by  the  attached 
molted  skins  to  pass  at  least  the  first  molt  upon  the  host.  In  the 
species  which  molt  upon  the  host,  molting  closely  follows  engorgemmt, 
but  in  the  species  which  drop  to  molt  there  follows  a  quiescent  period 
of  two  weeks  or  more. 

All  species  of  the  genus  Margaropus,  so  far  as  known,  pass  both 
molts  upon  the  host.  The  single  species  of  the  pft'nus  found  in  this 
count r>',  annulaius,  attaches  to  cattle,  horses,  mules,  donkeys,  deer, 
and  occasionally  to  sheep,  goats  and  dogs.  The  larvae  following  at- 
tachment engorge  to  repletion  and  molt  in  six  or  seven  days;  then 
follows  a  similar  period  of  engorgement  as  a  nymph  and  another  molt 
Appearing  as  an  adult,  the  male  searches  out  the  female,  and  copula- 
tion continues  until  the  engorged  female  drops,  which  may  be  as  soon 
as  five  days  after  molting.  In  summer  deposition  commences  in  three 
da>'8  after  dropping  and  an  incubation  period  of  twenty -one  to  twenty- 
five  days  follows. 

Most  species  of  the  genus  Rhipicephalus  pass  their  molts  off  the  host, 
as  is  the  case  with  the  species  found  in  this  country.  Lounsbury,  how- 
ever, has  found  that  a  South  African  species,  Rhipicepkalus  evertii^ 
passes  the  first  molt  upon  the  host.  The  Brown  Dog  Tick,  an  unde- 
•eribed  species  near  sanguineus  and  the  sole  representative  found  in 
this  countr>%  engorges  as  a  lar>'a  and  drops  in  from  three  to  seven 
days  following  attachment.  A  quiescent  period  of  twenty  days  as 
the  minimum  was  found  to  be  passe<i  at  Dallas  in  October  before  molt- 
ing commenced.  As  nymphs  a  period  of  engorgement  of  four  days  or 
more  is  passed  before  dropping  occurs:  this  is  followed  by  a  qui- 
escent period  of  fourteen  days  in  October,  when  molting  commences. 
As  in  Margaropus  the  male  searches  out  the  female  and  remains  in 
copula  until  she  drops,  engorg(>ment  of  the  adult  female  taking  about 
a  week.  Deposition  of  eggs  commences  in  three  or  four  days  after 
dropping.  At  Dallas  eggs  deposited  May  17th  commenced  batching 
in  twenty-five  days.  The  usual  host  of  this  species  is  the  dog,  so  far 
as  is  known,  no  reconls  of  other  hosts  having  been  made. 

In  the  genus  Dermacentor  we  find  species  of  the  two  classes,  i.  e., 
those  which  drop  for  both  molts  and  those  which  pass  both  molts  on 
the  host,  the  first  represc*nted  by  occidrntaUs  and  variabiiis  and  the  lat- 
ter by  niiefis.  Doctor  Rick«»tt«  has  determined  this  habit  in  occu 
dentalis  from  material  collected  in  Montana  and  has  furnished  some 
additi(»nal  data  on  their  habits.*  He  reports  horses  and  cattle  as 
hosts  in  Montana.     It  has  been  determined  by  the  writer  at  the 
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Dallas  laboratory  that  Dermacenior  variabiUs  in  the  larva  stage, 
attach,  engorge  and  commence  dropping  in  four  days;  a  quiescent 
period  of  seven  days  or  more  passes  before  the  molt  takes  place. 
The  nymphs  then  engorge  in  about  five  days  and  pass  a  quiescent 
period  of  seventeen  days  (in  September  at  Dallas)  before  molting. 
Considerable  difficulty  has  been  experienced  in  getting  adults  to 
attach  and  engorge,  owing  probably  to  a  failure  to  understand  what 
Lounsbury  calls  the  courtship.  A  male  that  had  previously  fed 
and  a  female  unfed  were  confined  upon  the  scrotum  of  a  bovine 
on  November  1st;  these  attached  and  reattached  a  number  of  times, 
but  up  to  November  14th  had  not  been  found  in  coito,  though  ex- 
amined twice  daily.  On  November  14th  the  female,  having  nearly 
fed  to  repletion,  was  found  in  copulation  with  the  male,  remaining  in 
this  relation  for  about  twenty-four  hours,  but  separating  a  number  of 
hours  before  dropping.  Dropping  took  place  on  the  15th,  a  period 
of  over  two  weeks  from  attachment.  Professor  Morgan,  however,  re- 
ports that  he  has  found  the  female  to  engorge  in  from  five  to  eight 
days.  The  incubation  period  of  eggs  deposited  the  latter  part  of  June 
was  twenty-seven  days.  This  species  usually  chooses  the  dog  as  its 
host,  although  it  has  been  found  upon  a  number  of  other  mammals. 
Dermacenior  nitens,  the  Tropical  Horse  Tick,  a  species  found  in  Texas 
from  Brownsville  to  Corpus  Christi,  has  been  determined  as  passing 
both  molts  upon  the  host.  It  is  found  largely  in  the  ears,  although 
from  lack  of  room  it  sometimes  attaches  in  the  mane  of  the  horse. 
The  horse  is  the  common  host,  although  a  few  specimens  have  been 
taken  from  the  ear  of  the  goat. 

Two  species  of  the  genus  Haemaphysdlis,  leporis  palusiris,  the  Bab- 
bit Tick  of  this  country,  and  leachiy  the  Dog  Tick  of  South  Africa,  pass 
both  molts  oflP  the  host.  There  is  a  species  of  Haemaphysalis  found 
throughout  the  South,  upon  quail  and  other  birds  that  feed  upon  the 
ground,  which,  although  its  life  cycle  has  not  as  yet  been  followed, 
has  been  determined  by  the  writer  as  passing  (at  least  occasionally) 
the  first  molt  upon  the  host.  This  species  may  prove  to  be  leporis 
palustris,  which  is  found  so  commonly  upon  the  rabbits  (with  a  some- 
what changed  habit  of  molting)  or  it  may  be  chordeilis.  This  will  soon 
be  determined,  but  as  yet  the  adults  have  not  been  obtained.  The  life 
cycle  of  Haemaphysalis  leporis  palustris  has  been  partially  followed 
by  the  writer  at  Dallas  and  the  part  remaining  will  soon  be  completed. 
The  larvae  engorge  and  commence  dropping  on  the  fifth  day  from 
attachment;  in  October  they  were  found  to  remain  quiescent  eighteen 
days  before  molting.  Nymphs  attached  and  engorged  in  six  days, 
those  dropping  November  4th  not  having  molted  at  the  time  of  writing 
<December  7th).    It  has  been  determined  by  large  numbers  of  larvae 
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and  lesser  numbers  of  nymphs  to  be  the  habit  of  the  engorged  stages 
to  drop  during  the  day  time.  As  mentioned  under  host  relationship, 
this  appears  to  be  a  remarkable  adaptation  to  the  habits  of  the  host 
on  the  part  of  the  tick.  It  is  the  habit  of  the  hares  and  rabbits  to  re- 
main during  the  day  time  in  their  resting  places,  which  are  commonly 
known  as  "forms."  These  forms  are  made  by  scratching  in  the  grass 
beneath  weeds  or  brush  and  furnish  protection  from  the  sun  and  ene- 
mies, such  as  the  birds  of  prey.  At  night  they  become  active,  being 
protected  from  enemies  by  the  darkness.  Thus  it  is  seen  that  the  ticks 
by  dropping  during  the  day  time  in  or  near  these  forms  readily  find 
the  host  after  hatching  or  molting. 

In  the  genus  Ixodes  the  life  cycle  of  but  a  single  species  has  been 
followed,  that  of  Ixodes  ricinus  by  Wheler  in  England.  While  there 
are  fourteen  species  reported  from  this  country,  but  few  have  been 
collected  by  agents  of  the  Bureau,  and  these  only  occasionally.  In 
Florida  the  writer  has  found  Ixodes  scapularis  to  be  quite  common  on 
dogs,  but  because  he  was  not  acquainted  with  the  fact  that  the  mem- 
bers of  this  genus  require  more  moisture  than  most  other  ticks,  these 
died  without  development.  Wheler  finds  Ixodes  ricinus  to  drop  for 
both  molts,  as  is  probably  the  case  with  the  other  species  of  the  genus. 
He  reports  the  larvae  to  engorge  and  drop  in  two  days ;  that  in  winter 
(February  to'  April)  eleven  weeks  pass  before  they  molt.  Of  the 
periods  of  engorgement  of  the  nymph  and  adult  we  are  not  informed. 
Engorged  nymphs  removed  May  29  molted  three  weeks  later  and  an 
engorged  female  removed  April  15  commenced  oviposition  on  the  27th 
day  following.  While  this  species  occurs  in  this  country,  it  has  been 
taken  but  once  in  Texas  by  agents  of  the  Bureau,  although  extensive 
collections  of  ticks  have  been  made.  Immature  stages  of  an  undeter- 
mined species  have  been  taken  from  the  heads  of  birds  by  the  writer. 

The  species  of  the  genus  Amblyomma,  the  life  cycles  of  three  of 
which  (americanum,  cajennense  and  maciilatum)  have  been  followed 
by  the  writer  and  that  of  the  South  African  species  hebraeum  by 
Lounsbury,  all  appear  to  drop  to  molt.  The  genus  is  represented  in 
this  country  by  four  species,  the  three  mentioned  and  tuberculatum. 
Aside  fn)m  tuberculatum,  which  has  ht^en  found  only  on  the  land  tur- 
tle in  Florida,  the  species  an»  not  closely  restricted  in  their  host  re- 
lations. The  Lone  Star  Tick.  Amblyomma  americanum,  as  larvae  en- 
gorge in  three  days,  drop  and  commence  molting  eight  days  later; 
as  nymphs  similar  periods  are  necessary  for  engorgement  and  molt- 
ing: as  adults  eleven  days  was  the  quickest  period  in  which  engorge- 
ment and  dropping  took  place.  After  dropping,  at  least  eight  (lays 
were  found  to  pass  before  oviposition  commenced.  The  minimum  in- 
cubation period  recorded  is  for  eggs  deposited  June  25.  when  27  daya 
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were  necessary.  The  Gulf  Coast  Tick,  Amblyomma  macvlatum,  as  a 
larva  engorges  and  drops  as  soon  as  the  third  day  from  attachment, 
and  in  the  latter  part  of  September,  eleven  days  were  necessary  for 
molting.  As  nymphs,  five  days  were  necessary  for  engorgement,  ticks 
that  dropped  November  3d  not  having  molted  at  the  time  of  writing 
(December  7).  This  species  is  the  largest  found  in  the  United  States. 
When  fully  engorged  it  measures  two  thirds  of  an  inch  in  length.  It 
also  deposits  the  largest  number  of  eggs,  those  from  one  specimen  re- 
corded numbering  11,265.  The  Cayenna  Tick,  Amblyomma  cajen- 
nense,  as  a  larva  engorges  and  drops  on  the  third  day,  following  which 
eleven  days  are  necessary  before  molting  takes  place.  As  a  nymph, 
three  days  as  in  the  larva  were  necessary  for  engorgement,  and  fifteen 
passed  before  they  molted.  The  adult  was  found  to  engorge  and  drop 
in  seven  days.  The  incubation  period  of  this  species  seems  to  be  much 
longer  than  that  of  the  other  two  native  species  studied,  eggs  deposited 
the  latter  part  of  May  requiring  five  weeks  before  hatching  commenced. 

The  species  of  the  genus  Ceratixodes  are  apparently  all  parasites  of 
marine  birds,  little  or  nothing  being  known  as  to  their  life  history  and 
habits.  Ceratixodes  signatus  Birula  was  described  from  specimens 
taken  from  Alaska.  It  has  since  been  taken  from  cormorants  in  Cal- 
ifornia. Ceratixodes  putus  Camb.  has  also  been  recorded  from  Alaska. 
Banks  now  considers  Ceratixodes  borealis  E  and  N,  a  synonym  of 
puttis. 

The  Methods  Used  in  Breeding  Ticks. — So  far  as  possible  the 
usual  host  should  be  used  in  determining  the  parasitic  periods  in  order 
to  eliminate  any  possible  variation  from  the  normal  condition. 

In  the  ticks  which  pass  both  molts  upon  the  host,  as  does  Margaropus 
(Boophiliis)  annulatus,  it  is  a  comparatively  easy  matter  to  follow  the 
life  cycles,  but  in  the  species  which  drop  from  the  host  to  molt,  as  do 
most  of  our  North  American  species,  it  is  much  more  of  a  task.  In 
these  species  we  must  succeed  in  getting  the  same  individuals  to  attach 
to  the  host  and  catch  them  as  they  drop,  three  separate  times.  After 
dropping  each  time  they  must  be  confined  under  favorable  conditions 
and  frequent  examinations  made  to  determine  the  normal  periods  of 
molting  and  oviposition  and  the  variations  therefrom.  These  periods 
as  well  as  the  incubation  period  vary  with  the  temperature.  In  order 
to  present  satisfactory  information  upon  these  periods,  they  should  all 
be  recorded  in  connection  with  the  thermometric  readings.  Thus  the 
following  data  should  be  recorded :  locality  bred,  date  of  dropping  or 
oviposition,  date  of  molting  or  hatching,  total  period  and  total  effective 
temperature.  With  such  data  at  hand,  information  from  studies  in 
the  South  can  be  applied  in  the  North. 

The  methods  found  the  most  satisfactory  for  the  species  attaching 
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to  cattle  is  that  suggested  by  Professor  Lounsbury,  of  attaching  a  bag 
to  the  scrotum  of  a  bovine.  In  this  way  the  various  stages  of  the  ticks 
can  be  applied,  examinations  made  and  the  ticks  removed  as  they  drop. 
All  of  the  Ixodids  thus  applied  by  the  writer  have  attached.  Some 
species,  however,  Dermacenior  variabilis  in  particular,  attach  with  con- 
siderable reluctance.  In  this  way  by  removing  the  bag  and  with  it 
the  unattached  ticks  at  the  end  of  a  given  period  and  then  making 
examinations  twice  daily  and  removing  the  engorged  ticks  from  the 
bag  (which  has  been  re-attached),  the  exact  periods  of  engorgement 
can  be  determined.  In  order  to  prevent  the  removal  of  the  bag  from 
the  scrotum,  a  harness  has  been  arranged  and  will  be  found  necessary. 

In  determining  the  life  cycle  of  ticks  that  attach  to  small  animals, 
such  as  dogs,  rabbits,  squirrels,  fowls  and  others,  the  only  satisfactory 
arrangement  found  has  been  a  cage  made  of  wire  of  about  one  fourth 
inch  mesh,  permitting  the  ticks  to  drop  through  into  a  pan  beneath. 
This  cage  made  of  a  wooden  frame  should  have  the  joints  set  in  white 
lead  or  putty  in  order  to  eliminate  all  possible  hiding  places,  into  which 
the  ticks  might  crawl  for  protection.  Nails  inserted  in  the  frame 
serve  as  good  posts,  preventing  the  ticks  from  crawling  again  to  the 
cage.  In  the  pan  or  tray  under  the  cage  may  be  placed  strips  of 
paper  beneath  which  the  ticks  will  crawl.  It  has  been  the  practice  to 
place  a  ring  of  white  axle  grease  about  the  rim  of  the  pan  or  tray  to 
prevent  the  escape  of  any  of  the  ticks  which  have  dropped.  Another 
way  of  preventing  their  escape  is  by  setting  this  pan  or  tray  in  a 
larger  one  filled  with  water.  When  the  examinations  are  made  the 
tray  can  be  removed,  the  ticks  collected  and  the  cage  cleaned  with  lit- 
tle difficulty.  The  plan  of  this  tray  was  first  suggested  to  the  writer 
by  Professor  Ijounsbury  and  is  similar  to  that  which  he  has  used. 

Many  ticks  will  molt  when  but  a  small  amount  of  moisture  is  sup- 
plied, whereas  others,  as  the  species  of  the  genus  Ixodes,  require  much 
more.  As  the  engorged  ticks  are  removed  from  the  bag  or  tray,  it  has 
been  found  that  favorable  conditions  are  furnished  by  placing  them  in 
pill  boxes  upon  moist  sand.  These  pill  boxes  are  prepared  by  punc- 
turing the  tops  and  bottoms,  or  better  yet,  furnished  with  gauze  tope, 
to  permit  of  free  circulation.  Still  more  favorable  conditions  are  fur- 
nished by  inserting  in  sand  test  tubes  from  which  the  bottoms  have 
been  removed.  As  stoppers  for  the  tubes,  absorbent  cotton  will  largely 
prevent  too  humid  an  atmosphere,  if  protected  from  rains.  A  large 
tray  has  been  used  filled  witbsand  into  which  the  tubes  have  been  in- 
serted and  on  which  the  pill  box(*f(  have  been  kept.  By  sub-irrigation 
the  amount  of  moisture  furnished  can  Ix'  kept  nearly  constant  with- 
out interfering  with  the  pill  boxes.  This  suh-irrigatiga  ifl  best  fur- 
nished by  use  of  a  large  cylinder  tube  extending  to  the  bottom  of  the 
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sand;  water  poured  into  this  will  gradually  percolate  through  and 
moisten  the  sand. 

For  longevity  experiments  ticks  are  best  kept  in  this  way,  observa- 
tions being  readily  made  through  the  glass  without  disturbing  the 
ticks.  These  tubes  may  be  kept  outside  inserted  in  the  soil  and  the 
longevity  of  the  stages  determined  under  the  prevailing  or  normal 
climatical  conditions  which,  however,  are  not  always  the  most  favor- 
able to  longevity.  In  determining  the  longevity  of  ticks  on  grass  and 
weeds,  a  screen  cage  is  necessary  to  assure  protection  from  accidental 
intrusion. 

The  life  history  of  the  Spinose  Ear  Tick,  Omiihodoros  megnini,  has 
been  determined  by  attaching  to  the  ears  of  animals  bags  held  in 
place  and  prevented  from  being  rubbed  off  by  tying  to  a  cord  about 
the  horns. 


SOME  LIFE  HISTORY  NOTES  ON  THE  SOUTHERN 
CATTLE  TICK 

(Illastrated  with  Lantern  Slides.) 
By  B.  G.  CkynoN,  KnowvUle,  Tenn. 

(Withdrawn  for  publication  elsewhere.) 


A  TENTATIVE  LAW  RELATING  TO  THE  INCUBATION 
OF  THE  EGGS  OF  MARGAROPUS  ANNULATUS 

By  W.  D.  HuiTTEB,  Bureau  of  Entomology,  U,  8,  Department  of  Affriculture. 

Studies  of  the  effects  of  temperatures  upon  insects  have  always 
held  great  interest  and  have  frequently  led  to  results  of  practical 
value.  In  this  country  the  principal  work  has  been  done  by  Dr.  L.  0. 
Howard,  who  in  1896  in  a  paper  read  before  this  Association,  **Some 
Temperature  Effects  on  Household  Insects,'**  pointed  out  exactly 
how  cold  storage  practice  could  be  utilized  in  the  control  of  certain 
species.  A  year  before,  the  same  entomologist  had  shown  the  proba- 
bilities of  the  restriction  of  imported  injurious  species  to  certain  life 
zones  which,  of  course,  are  predetermined  by  temperatures.**  Later 
Doctor  Howard  in  his  paper  on  the  geographical  distribution  of  the 
yellow  fever  mosquito  made  much  the  most  interesting  and  important 
contribution  to  the  subject.*^  He  showed  how  the  range  of  Stegomyia 
caloptis  was  determined  by  temperature  and  how  the  exact  limitations 
of  the  regions  in  which  this  mosquito,  if  accidentally  introduced, 
might  be  expected  to  become  perfectly  established,  could  be  deter- 
mined by  computing  the  accumulated  effective  temperature. 

•Bnl.  Bur.  Bnt  6,  p.  13-17.  bProc.  Ent  Soc.  Wash.  3:  219-226. 

cPublic  Health  Rep'ts,  18,  No.  46. 
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The  possibility  of  controUing  Brnchids  in  stored  cow-peas  was 
shown  in  1905  by  Mr.  J.  W.  T.  Duvel.* 

Prof.  E.  D.  Sanderson  in  1905  proposed  a  hypothesis  regarding 
the  determination  of  the  time  of  maximum  emergence  from  hiberna- 
tion of  the  cotton  boll  weevil."*  The  proposed  rule  was  based  upon 
the  departure  of  the  temperature  from  the  normal.  The  maximum 
emergence  would  be  later  or  earlier  than  the  normal  time  as  the 
accumulated  temperature  would  be  lower  or  higher.  The  work  on 
the  boll  weevil  has  furnished  another  example.  Mr.  W.  O.  Martin, 
formerly  associated  with  Mr.  Wilmon  Newell,  devised  an  ingenious 
method  of  determining  the  time  when  weevils  in  the  dispersion  move- 
ment had  arrived  in  any  certain  field.'  Previously  it  has  been  shown 
by  Dr.  W.  E.  Hinds  and  the  writer  that  the  growth  of  the  weevil 
larva  was  regulated  practically  absolutely  by  effective  temperatures 
and  the  amount  of  temperature  nece88ar>'  for  the  development  of  the 
different  stages  has  been  determined.  Therefore  the  age  of  any 
weevil  stage  found  in  degrees  of  effective  temperature  was  known. 
It  only  remained  to  sum  up  the  daily  effective  temperature,  going 
backward  from  the  day  upon  which  the  specimens  might  be  found 
until  the  total  ec|ualled  the  known  amount  nece8sar>'  for  that  stage. 
The  date  thus  obtained,  of  course,  was  the  one  upon  which  the  parent 
weevil  had  reached  the  field. 

There  are  two  respects  in  which  the  cattle  tick  is  conspicuously 
affected  by  temperatures:  (1)  its  distribution  in  this  country  is  lim- 
ited; and  (2)  in  a  large  portion  of  the  natural  range  the  eggs  while 
not  destroyed  are  prevented  from  hatching  for  several  months  during 
the  winter.  Attention  was  called  l)y  Doctor  Howard  to  the  restricted 
distrilmtion  of  the  tick  and  the  closi'  correspondence  of  its  range  to 
that  of  the  yellow  fever  nios<|uitc».  In  the  present  paper,  however, 
we  are  conc<»nieil  with  the  se<M>n(l  feature,  namely,  the  long  deferred 
hatching  due  to  low  tem[H*ratnn*M. 

In  work  n^lating  to  the  cattle  tick,  in  which  the  writer  is  associated 
with  Mr.  W.  A.  II<H>ker,  it  was  found  that  the  total  effective  tem- 
perature n^iuired  for  hatching  variwl  fnmi  K4()  to  1510  degrees  F. 
The  shortest  incubation  iH*ri(Hi  was  found  when  the  accumulated 
effective  temperature  was  highest  and  the  hmgest  incubation  when 
the  accumulat(*d  effwtive  tem[)erature  was  lowest.  That  is,  the  incu- 
bation peri<Kl  varied  invenwly  with  the  atviimulated  effective  tem- 
perature. Now,  obviously  the  n^ason  for  the  variation  is  the  daily 
mean  temperature.  In  other  wonK  innihation  takes  I<»nirer  in  winter 
than  in  Kiinimer.     What  was  desinHl  then  wa.s  to  determine  the  rela- 

4Bul.  Hur.  Knt.  52.  p.  29>42.  •Hill.  Hur.  i&it  54.  fu  4»-&4. 

fC'Ir.  I-a.  Crop  Vvnl  Conini.  9,  p.  23-27. 
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tion  between  the  daily  mean  temperature  and  the  total  eflPective  re- 
quired for  hatching.  An  examination  of  careful  records  kept  by 
Mr.  Hooker  extending  over  two  entire  years  enables  us  to  formulate 
the  following  tentative  law:  When  the  average  daily  mean  tempera- 
ture ranges  less  than  53.2  degrees,  at  least  1,510.8  degrees  of  effective 
temperature  must  accumulate  before  hatching  will  take  place.  When 
the  mean  daily  temperature  averages  from  61.4°  to  77.8°,  from  840.5 
to  1,139.1  degrees  of  effective  temperature  will  be  required  for  hatch- 
ing. When  the  mean  daily  temperature  averages  higher  than  80 
degrees,  between  782.7  and  824.3  degrees  of  effective  temperature 
must  be  accumulated  before  hatching  will  take  place. 

Practical  Application. — In  approximately  one-half  of  the  normally 
tick  infested  area  in  this  country  no  eggs  deposited  after  about  the 
middle  of  September  hatch  until  some  indefinite  time  the  following 
spring.  The  cultivated  fields  (and  those  from  which  cattle  have  been 
kept  for  some  time)  in  this  large  area  are  absolutely  free  of  ticks 
every  fall.  Infested  cattle  will  soon  lose  their  ticks  when  placed  on 
such  areas  and  will  not  become  reinfested  with  the  progeny  of  the 
dropped  individuals  until  such  time  as  the  eggs  may  hatch.  The 
law  proposed  will  tell  the  farmer  how  long  the  cattle  may  remain 
without  danger  of  infestation.  There  has  been  an  indefinite  rule  to 
let  cattle  remain  in  such  cases  ''until  spring,''  but  some  seasons  they 
should  be  removed  in  February  and  in  others  the  pasture  could  be 
continued  in  use  until  May.  One  of  the  most  important  difficulties 
in  the  rotation  system  of  freeing  cattle  of  ticks  is  that  farms  are 
generally  overstocked.  The  rule  proposed  will  tend  to  minimize  this 
.obstacle  by  showing  how  pastures  may  be  utilized  until  the  latest 
safe  date. 

The  following  is  proposed  as  the  most  feasible  plan  in  placing  the 
necessary  information  in  the  hands  of  farmers:  let  the  state  ento- 
mologist keep  records  of  the  daily  mean  and  effective  temperatures 
(or  obtain  them  from  the  Weather  Bureau)  beginning  with,  say  Sep- 
tember 15  and  starting  separate  computations  at  regular  semi-monthly 
intervals.  These  dates  will  stand  for  the  time  when  any  farmer  may 
have  placed  cattle  in  tick  free  areas.  When  the  proposed  law  shows 
that  the  time  for  eggs  to  hatch  is  approaching,  notice  could  be  issued 
in  the  press.  Such  a  notice  might  read  in  brief  as  follows :  Farmers 
who  placed  cattle  in  tick  free  areas  between  September  15  and  30 
should  remove  them  by  February  15 ;  there  is  no  danger  of  reinf esta- 
tion  of  cattle  placed  on  tick  free  pastures  during  October  and  will 
not  be  until  further  notice  is  given. 

It  is  not  at  all  improbable  that  individual  ranchers  could  apply 
the  rale  by  means  of  data  obtained  on  their  own  places.    In  such 
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cases,  the  results  would  be  more  exact  because  computations  would 
begin  on  the  exact  date  cattle  were  placed  in  the  pastures,  while 
those  made  in  the  ofiSce  of  the  entomologist  would  necessarily  be  more 
or  less  generalized.  The  only  apparatus  necessary  for  the  ranchman 
would  be  a  set  of  maximum  and  minimum  thermometers  and  the  only 
work  involved,  the  keeping  of  the  record  of  the  average  daily  mean 
temperature  and  the  accumulated  effective  temperature  from  the  date 
the  cattle  were  placed  on  the  tick  free  area. 

Possible  Criticisms. — The  criticism  might  be  made  that  studies  re- 
ferred to  in  the  foregoing  do  not  take  into  consideration  factors  other 
than  temperature  which  might  influence  incubation.  Among  these 
might  be  mentioned:  (1)  moisture;  and  (2)  accidental  heat,  as  for 
instance  from  manure  piles.  Regarding  moisture,  it  may  be  said 
that  tick  eggs  are  susceptible.  A  certain  degree  of  dessication  abso- 
lutely prevents  hatching.  Nevertheless  our  data  have  been  drawn 
from  eggs  placed  under  a  variety  of  conditions  and  due  allowance 
has  been  made  in  the  law  for  the  usual  seasonal  variations.  Our 
figures  are  not  from  individual  lots  of  eggs,  but  averages  from  many 
lots  under  different  conditions.  The  accidental  heat  from  manure 
referred  to  at  most  could  be  but  an  exceedingly  unimportant  matter. 
About  bams  it  might  be  worthy  of  consideration,  but  in  pastures  for 
all  practical  purposes  it  would  be  absolutely  negligible. 

There  is  a  margin  for  possible  error  in  the  temperatures  that  may 
occur  between  the  time  a  prediction  is  made  and  the  actual  time  of 
hatching.  Unusual  variations  may  lengthen  or  shorten  this  interval. 
This  obviously  will  always  make  it  impossible  to  predict  the  exact 
timt*  of  hatching.  Nevertheless,  close  approximations  can  be  made 
and  these  will  serve  ever}'  practical  purpose.  The  entomologist  can 
always  take  pains  to  be  on  the  safe  side  by  allowing  for  the  highest 
t<»m|KTature8  known  for  the  period  between  the  date  of  the  prediction 
and  the  forecasted  date  of  hatching. 

In  conclusicm,  it  sec^ins  that  the  pn>sent  propomnl  law  is  at  least  as 
tangible  as  any  teniiH*rature  law  pro|M)sed  with  refen*noe  to  insects. 
Strictly  tentative  as  it  is  and  subject  to  possible  imp(»rtant  moilifica- 
ti(»ns  ur  even  al>solute  nuUiticatidn  as  the  result  o(  further  data,  at 
this  time  it  soenis  to  have  praetiral  {MiHsibilities.  Though  not  as  im- 
INirtant  as  l)<»ct<»r  Howard's  rulr  regarding  the  yellow  fever  mos- 
quito, it  is  at  least  as  definite,  for  the  factors  that  could  possibly 
vitiate  it  are  no  more  important  than  in  that  case.  On  the  other 
hand  the  law  cannot  be  as  rxnvi  as  \Vallich*s  rule  governing  the 
hatching  of  fish  egpi.  becaus<>  in  that  case  all  the  varying  influences 
of  the  air  are  at)sent  and  rt*plae(Hl  by  k*sK  ini|N)rtant  <»ne8  in  the  water. 

The  law  dealt  with  in  this  paper  was  given  preliminar>*  notice  in 
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bulletin  72,  Bureau  of  Entomology,  U.  S.  Department  of  Agriculture, 
page  20.  Much  additional  data  has  been  obtained  since  the  publica- 
tion of  that  bulletin.  The  work  is  being  continued  and  further 
results  will  be  recorded  from  time  to  time. 


In  discussing  these  papers  Mr.  Hooker  called  attention  to  the  lan- 
tern slides  exhibited  by  Mr.  Cotton,  which  showed  the  large  number 
of  eggs  deposited  by  the  North  American  Fever  Tick.  This  holds 
true  with  all  Ixodid  ticks,  as  they  literally  manufacture  eggs  from 
the  blood  with  which  they  become  engorged.  Comparatively  few  of 
the  seed  ticks  find  a  host,  the  majority  dying  from  starvation,  other- 
wise all  animal  life  would  be  covered  with  ticks.  The  largest  ticks 
belong  to  the  genus  Aniblyomma.  The  gulf  coast  tick,  Amblyomma 
fnaculatum,  is  the  largest  found  in  this  country  and  when  fully  en- 
gorged the  female  measures  three  fourth  of  an  inch  in  length.  He 
had  counted  11,265  eggs  that  had  been  deposited  by  a  single  tick  of 
this  species.  The  bont  tick,  Amblyomma  hebraeum,  of  South  Africa 
reaches  an  inch  in  length  when  fully  engorged  and  Prof.  Lounsbury 
estimates  that  a  single  female  will  deposit  20,000  eggs. 

Mr.  Sherman  called  attention  to  the  excellent  work  that  is  being 
done  in  North  Carolina  by  the  state  veterinarian,  Dr.  Butler.  By 
utilizing  the  known  facts  concerning  the  cattle  tick,  twenty  counties 
had  been  freed  from  quarantine. 

Mr.  J.  L.  Phillips  remarked  that  conditions  in  Virginia  are  quite 
similar  to  those  in  North  Carolina  and  that  the  quarantine  line  is 
being  pushed  south  very  rapidly.- 

Mr.  W.  D.  Hunter  testified  to  the  valuable  work  that  is  being  done 
by  Dr.  Butler  in  North  Carolina,  but  called  attention  to  the  delicate 
equilibrium  in  which  this  species  exists  in  the  northern  range.  The 
problem  is  more  difficult  further  south,  as  in  Texas,  where  the  ticks 
persist  all  winter. 

Dr.  Howard  remarked  that  the  Texas  cattle  tick  is  a  tropical  and 
lower  austral  species  and  that  it  can  undoubtedly  be  controlled  more 
easily  when  outside  its  normal  range. 

Mr.  Sherman  said  that  probably  the  results  would  be  more  slowly 
accomplished  in  the  southern  part  of  the  state,  nevertheless  he  con- 
sidered that  the  results  secured  were  exceedingly  encouraging. 

A  paper  was  presented  by  Mr.  Sanderson : 
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THE  RELATION  OF  TEMPERATURE  TO  THE  HIBER- 
NATION OF  INSECTS 

By  B.  D.  Sanderson,  Durham,  Jf,  H. 

Three  years  ago  at  the  Philadelphia  meeting  of  this  association  the 
writer  advanced  a  hypothesis  for  determining  the  time  of  maximum 
emergence  of  the  Mexican  cotton  boll  weevil.  Subsequent  observa- 
tions by  others  have  tended  to  discredit  the  correctness  of  the  method 
then  advanced,  but  it  served  to  call  attention  to  the  fact  that  **the 
time  of  emergence  of  insects  from  hibernation  and  the  date  upon 
which  they  begin  oviposition  or  normal  activity  is  dependent  upon 
well-defined  physical  laws''  which  should  be  determined,  and  the 
writer  is  of  the  opinion  that  careful  study  of  the  large  amount  of 
data  now  accumulating  concerning  the  time  of  emergence  of  the  boll 
weevil  will  reveal  the  laws  governing  the  time  of  its  appearance. 

Since  then,  with  the  aid  of  assistants  and  students,  I  have  made  a 
number  of  experiments  principally  with  the  tent  caterpillar  (Malacih 
soma  americana),  the  brown-tail  moth  {Euproctis  chrygorrhoea) .  and 
the  codling  moth  {Carpocapsa  pomonella),  in  an  endeavor  to  deter- 
mine the  relation  of  temperature  to  the  hibernation  of  insects.  Only 
a  beginning  has  l)een  made  and  as  we  get  deeper  into  the  subject  we 
find  that  it  is  an  exceedingly  complex  one  and  is  closely  bound  up 
with  fundamental  problems  of  physiology  and  heredity.  There  are 
a  few  points,  however,  which  may  well  be  brought  to  your  attention 
at  this  time. 

It  has  been  customary  in  the  study  of  meteorological  and  biological 
data  concerning  temperature  to  use  the  mean  daily  temperature  in 
accumulating  the  amount  of  teniiN*niture  involved  in  any  phenomena. 
But  it  is  evident  that  if  the  day  be  cloudy  and  the  sun  shine  for  a 
short  time  at  noon  that  the  mean  for  that  day  will  l)e  much  higher 
than  the  actual  mean  temiMTature  which  occurred  during  that  day. 
We  have  then»fon»  ri*sortiHl  to  the  use  of  reconling  thermographs  of 
the  Reichard  or  Short  and  Mas4)n  type,  such  an  are  in  use  by  the  V.  S. 
Weather  Bureau,  which,  with  fn^iuent  standardization,  show  the 
actual  teiiii>oratun»  for  the  whole  day.  The  (lolygrm  et>vering  the 
temiMTnturt*  for  th«»  day  is  then  measuretl  with  a  i>olar  planimeter 
and  th(«  actual  mran  tenifH^rature  for  the  day  is  thus  R<H*ured.  It  is 
found  that  fn»i|u«*ntly  a  (lifffn*n<v  i»f  ten  d*»gn*«»H  oecurs  in  gret^nhouses 
iN'twci^n  the  m<*aii  KiMMinnl  from  the  maximum  and  minimum  and  the 
tnif  nu»an  thus  H4N'un'<l  with  a  thermograph.  Such  nM*onl«  an»  ••spe- 
cially imiNirtnnt  whrro  a  ^hiHs  hou.se  is  tN»ing  UKcd  for  t*x|H*riments, 
and  it  Wf»uld  H«vm  that  thJH  is  the  only  accurate  methcKl  of  n*<N)nling 
tennxTaturr  where  an  •^xart  stutly  of  t(*m|H*raturt»  is  desirtnl  for  bio- 
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logical  work,  if  not  indeed  for  meteorological  studies.  The  weekly 
sheets  are  readily  filed  and  the  temperature  which  occurred  at  any 
time  during  breeding  experiments  can  thus  be  readily  referred  to  or 
computed  in  the  future. 

We  have  been  endeavoring  to  determine  whether  there  be  a  **  ther- 
mal constant"  which  governs  the  emergence  of  insects  from  hiberna- 
tion. The  ** thermal  constant"  for  insects  may  be  defined  as  that 
accumulation  of  mean  daily  temperature  above  the  '^critical  point" 
of  the  species,  which  will  cause  it  to  emerge  from  hibernation  or  to 
transform  from  any  given  stage.  The  ** critical  point"  above  which 
the  temperature  is  accumulated  is  a  matter  of  vital  importance  and 
seems  to  have  been  largely  neglected  in  entomological  work.  Euro- 
pean botanists  have  established  the  critical  points  of  a  long  list  of 
plants  and  shown  that  a  large  variation  exists  between  species.^  The 
'^ critical  point"  may  be  defined  as  that  point  of  temperature  above 
which  active  metabolism  occurs  and  above  which  the  accumulation  of 
temperature  affects  the  time  of  definite  transformations  in  the  or- 
ganism, such  as  the  leafing  and  flowering  of  plants,  and  the  emergence 
from  hibernation,  hatching  and  transformations  of  insects.  In  recent 
studies  of  the  relation  of  temperature  to  insect  life  it  has  been  assumed 
that  all  temperatures  over  43°  F.  are  ** effective  temperatures,"  or  that 
43°  F.  is  the  critical  point.  But  the  records  based  upon  this  assump- 
tion go  to  prove  that  the  critical  point  varies  and  that  it  must  be 
determined  for  each  species  before  accurate  conclusions  concerning 
the  relation  of  temperature  to  that  species  can  be  secured.  Thus,  as 
was  pointed  out  by  Simpson  in  his  excellent  studies  of  the  Codling 
Moth,  it  was  impossible  for  him  to  draw  definite  conclusions  from  a 
ccmsiderable  mass  of  data  published  by  him  concerning  the  influence 
of  temperature  upon  the  duration  of  its  various  stages.^  The  same 
fact  has  been  brought  out  by  Hunter  and  Hooker  in  their  recent 
paper  on  the  North  American  Fever  Tick  in  their  study  of  the  relation 
of  temperature  to  the  period  of  incubation.*'  In  the  case  of  the  brown- 
tail  moth,  our  present  observations  go  to  show  that  34°  F.  is  the 
critical  point  above  which  the  temperature  accumulates  in  determining 
the  time  of  emergence  in  the  spring.  The  critical  point  is  doubtless 
much  lower  for  northern  species  and  much  higher  for  southern  species, 
and  it  seems  quite  probable  that  it  may  vary  for  the  same  species 
which  has  become  acclimated  to  diverse  climatic  conditions.    Thus  the 


aSee  Cleveland  Abbe.  First  Report  on  the  Relations  Between  Climates  and 
Crops,  Bulletin  36,  U.  S.  Weather  Bureau,  1905. 

bSee   Simpson,   Bulletin   41,   Division  of   Entomology,  Tables   IV   and   V, 
pages  37-39. 
«Hunter  and  Hooker,  Bulletin  72,  Bureau  of  Entomology,  page  20. 
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tent  caterpillar  has  but  one  generation  both  in  the  North  and  South, 
hibernating  over  winter  in  the  egg,  in  which  the  larva  is  completely 
formed.  The  critical  point  must  be  much  higher  in  the  South,  for  the 
low  temperatures  which  are  effective  in  the  North  are  rarely  reached 
in  the  South. 

The  time  at  which  insects  enter  hibernation  in  the  fall  is  undoubt- 
edly largely  influenced  by  temperature,  and  in  many  species  it  may 
be  the  controlling  factor,  but  there  are  many  cases  where  hibematicm 
commences  before  there  is  a  material  drop  in  temperature,  and  that 
the  lowering  temperature  is  the  controlling  factor  is  disproved  by  the 
fact  that  insects  subjected  to  high  temperatures  before  the  normal 
time  for  hibernation  persist  in  hibernating  or  else  remain  slightly 
active,  but  rest  and  do  not  feed  or  reproduce  for  a  considerable  length 
of  time.  This  has  been  shown  by  Tower  in  his  remarkable  experi- 
ments upon  the  Potato  Beetle  and  in  our  own  experiments.  This 
paper  of  Dr.  Tower^  will  ever  remain  an  entomological  classic  and 
should  receive  the  study  of  everyone  interested  in  economic  entomol- 
ogy. Tower  has  shown  that  all  of  the  beetles  of  this  genus  have  two 
generations  and  no  more,  and  that  after  the  second  generation  there 
must  be  a  time  of  rest  before  reproduction  continues.  In  some  cases 
this  is  hibernation  and  in  others  aestivation,  which  Tower  maintains 
are  practicaUy  the  same  as  regards  the  life  history  of  the  insect.  In 
both  cases  the  insect  prepares  for  the  resting  stage  by  losing  about  30% 
of  its  gross  weight  through  the  loss  of  water,  which  enables  it  to  with- 
stand a  lower  fn^ezinf^:  point  and  higher  temperatures  than  if  the  pro- 
toplasm were  not  thus  oondeiised. 

In  endeavoring  to  determine  the  thermal  constant  for  emergence  we 
have  placed  the  hibernating  stagi*  in  greenhouses  heated  at  different 
temi>eraturos  and  compared  the  amount  of  temperature  accumulated 
in  each  up  to  emergence  with  that  accumulating  in  nature.  The  first 
year  the  insects  were  not  placed  in  the  greenhouse*  until  in  January, 
aftor  they  had  l>een  subjected  to  considerable  cold  weather.  They 
eniorgcni  in  due  time  in  a  fairly  normal  manner.  In  1906  the  insects 
wen*  brought  into  the  ^nH*nhouw'  earlier  in  the  season  before  they  had 
been  subjected  to  much  cold  out  of  doors.  As  a  result  it  required 
much  niort*  heat  over  a  longer  iM»riod  to  fore*»  their  emergeniv  and 
they  enier^r«Hl  irregularly  for  wveral  weeks.  liOtH  brought  in  later 
in  the  winter  enierjrtMl  niueh  more  normally.  \Vi»  were  then»ft>re  led 
to  Kuspect  that  the  cold  of  winter  had  a  positive  influence  in  deter- 
mining the  length  of  the  hilK*rn»tion  of  these  insects,  whieh  subse- 

<i\V.  I^  Tower.  ETolution  in  (*hr.vsoiuelld  IleetlM  of  the  CSfniuii  I^eptlnotsnia. 
Csm4i;ie  Iniititutloa.  No.  4S.     1906. 
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quent  experiments  have  proven  to  be  true.  This  fall  we  placed  sev- 
eral lots  in  an  icehouse  and  in  cold  storage  for  various  lengths  of 
time  during  August  and  September,  at  the  same  time  placing  other 
lots  in  glasshouses,  where  they  never  were  subject  to  low  temperatures/ 
Those  which  were  placed  in  cold  storage  have  hatched,  in  the  case 
of  the  tent  caterpillar  eggs  in  about  two  weeks,  while  those  which 
have  not  been  subjected  to  cold  have  not  hatched  yet.  Several  lots 
placed  in  storage  and  taken  out  at  different  times  have  proven  this, 
and  our  experiments  are  arranged  to  show  how  long  they  must  be 
subjected  to  low  temperature  and  whether  extreme  low  temperatures 
have  any  more  effect  or  will  reduce  the  time  of  hibernation  more  than 
those  merely  below  the  critical  point.  This  fact  had  been  previously 
shown  by  Weismann  in  his  paper,  ''On  the  Seasonal  Dimorphism  of 
Butterflies"  nearly  thirty  years  ago,*  when  he  described  experiments 
in  which  by  subjecting  pups  of  the  summer  form  of  Pieris  napi  to 
refrigeration  for  three  months  and  then  bringing  them  into  a  hothouse 
he  was  able  to  secure  the  winter  form  by  about  October  first,  but  in 
which  he  was  unable  to  secure  the  immediate  transformation  of  pupae 
of  the  fourth  brood  of  Araschwia  levana  (prorsa)  by  placing  them  in 
a  hothouse  as  soon  as  the  pupae  formed,  for  invariably  nearly  all  hiber- 
nated over  winter,  even  in  the  warm  hothouse,  and  emerged  in  the 
spring  as  the  winter  form.  It  is  evident  that  subjecting  these  hiber- 
nating forms  to  low  temperatures  has  the  effect  of  producing  a  more 
complete  rest  than  when  hibernation  goes  on  at  higher  temperatures, 
and  the  time  of  hibernation  may  therefore  be  shortened  in  many  in- 
stances by  subjecting  to  cold  before  heat.  It  is  interesting  to  note 
in  this  connection  that  the  same  effect  as  that  normally  sustained  by 
freezing  has  recently  been  secured  with  rhubarb,  various  bulbs,  lilac 
and  other  flowering  plants,  by  anesthetizing  them  with  ether.  The 
exact  effect  of  the  ether  has  not  been  definitely  determined,  as  far  as 
I  can  ascertain  from  a  cursory  examination  of  the  literature,  but  Dr. 
Loeb'  has  suggested  that  the  effect  is  possibly  related  to  the  effect 
of  cold  upon  chrysalids  as  mentioned  above.  If  the  effect  of  the  ether 
is  a  drying  process,  as  some  claim,  this  seems  possible. 

In  the  light  of  these  facts,  may  it  not  be  possible  to  account  for  the 
fact  that  some  insects  have  but  a  single  generation  in  the  South,  while 
others  have  several  generations  f  Thus  the  tent  caterpillar,  peach 
borer,  plum  curculio,  canker  worms,  gypsy  and  brown-tail  moths,  and 
others,  mostly  insects  affecting  native  fruits  and  seemingly  indigenous 

•August  Weismann,  Stndies  in  the  Theory  of  Descent,  translated  by  Mel- 
dola.    Eng.  Ed.  London,  1882. 

flioeb— The  Dynamics  of  Living  Matter.    1906,  page  112. 
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to  north  temperate  climates,  have  but  one  generation  in  the  South, 
while  southern  species  have  many  generations  in  the  South,  but  the 
number  decreases  as  they  spread  northward.  Why  should  not  all 
have  several  generations  in  the  South  f  I  have  been  unable  to  find 
any  investigations  of  this  problem  whatever  and  would  be  indebted 
for  any  data  which  will  throw  any  light  upon  it. 

In  some  cases,  however,  the  time  of  emergence  from  hibernation  is^ 
controlled  by  moisture  conditions  as  well  as  temperatiu*e,  or  independ- 
ent of  temperature.  Thus  Tower  kept  the  potato  beetle  in  hiberna- 
tion for  18  months  at  a  high  temperature  but  with  a  dry  atmosphere, 
and  they  emerged  as  soon  as  normal  moisture  conditions  were  pro- 
duced. Webster  and  Hopkins  have  shown  a  similar  effect  of  lack  of 
rainfall  on  the  emergence  of  the  Hessian  Fly  in  the  fall.  In  relation 
to  hibernation  in  humid  climates  the  matter  of  moisture  is  probably 
not  a  controlling  factor,  but  undoubtedly  has  the  most  important^ 
influence  upon  the  time  of  emergence  of  forms  in  aestivation  during 
the  summer  or  in  arid  regions. 

A  principle  which  should  be  considered  in  any  attempt  to  fix  a 
thermal  constant  is  the  law  of  the  velocity  of  chemical  reactions.  In 
general,  it  may  be  stated  that  the  velocity  of  chemical  reactions 
doubles  or  triples  with  every  increase  of  10°  C,  or  in  other  words,  a 
reaction  will  take  but  one  half  or  one  third  as  much  time  with  an^ 
increase  of  10°  C.  The  application  of  this  law  to  the  velocity  of 
various  phases  of  the  physiology  of  animal  and  plant  life  is  receiving 
considerable  attention  by  physiologists  at  the  present  time  and  some 
of  the  observations  made  are  shown  graphically  in  figure  2.  But  all 
of  the  observations  made  go  to  show  that  this  so-called  law  is  only 
an  approximation  of  the  facts  between  certain  degrees  of  temperature 
ranging  within  15°  or  20°  C.  of  the  optimum  temperature  of  the 
form  under  study.  At  low  temperatures  the  velocity  rises  very 
rapidly  as  temperature  increases,  and  above  the  optimum  the  velocity 
decreases.  The  difference  between  the  observed  change  in  coefiScient 
of  increase  of  velocity  as  temperature  rises,  as  shown  by  these  curves, 
and  the  theoretical  application  of  this  law  if  the  velocity  doubled  or 
tripled  with  every  increase  of  10°  C.  is  shown  by  the  difference  be- 

FiQURB  1.  Onrves  showing  the  relation  of  increase  of  temperatare  to  the 
time  required  for  stages  of  growth  of  animals,  more  partionlarly  as  affecting  the 
emergence  fromliibemation  and  transformations  of  insects.  Hypothetical  Curve, 
indicating  the  empirical  nature  of  the  carve  of  effect  of  temperatare  of  Individ* 
oal  species;  V  f  and  V  S  Curves  based  on  oniform  coefficient  of  increase  of 
velooity  of  reaction  of  2  and  8;  Thermal  Constant  Curve,  based  on  thermal  oon- 
itant  of  8000.  Numbers  on  carves  are  the  thermal  constants  in  degrees  Genti- 
grade  at  points  marked.  Optimum  of  85<0.  is  empirical  and  varies  for  each 
species. 
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tween  these  curves  and  a  horizontal  line  at  2  or  3,  which  would 
represent  the  plotting  of  the  increase  of  velocity,  were  it  uniform 
between  the  critical  point  and  maximum. 

If  there  be  a  thermal  constant  for  all  temperatures  between  the 
critical  point  and  maximum,  it  would  be  represented  by  a  curve  like 
**T.  C.  C."  in  figure  1.  But  there  is  evidence  to  show  that  the  ther- 
mal constant  is  lower  at  the  optimum  than  at  temperatures  approach- 
ing the  critical  point.  And  if  the  velocity  be  plotted  from  the  curve 
**T.  C.  C'  of  figure  1,  the  same  curve  in  figure  2  shows  that  the 
coefScient  of  increase  of  velocity  with  a  uniform  thermal  constant  is 
much  less  than  that  observed,  being  only  1.5  at  25°  C.  On  the  other 
hand,  if  we  plot  a  curve  based  on  a  uniform  increase  of  velocity  of  a 
coefficient  of  2  or  3  we  secure  curves  V2.C.  and  V3.C.  of  figure  1,  re- 
spectively, and  by  computing  the  thermal  constant  for  various  tem- 
peratures on  these  curves,  it  is  found  that  the  thermal  constant 
increases  below  the  optimum  to  a  certain  point  and  then  decreases. 
Thus  on  V2.C.  the  thermal  constant  at  35°  is  300,  at  25°  is  400,  at 
20°  is  450,  and  then  decreases  to  400  again  at  15°,  to  300  at  10°,  and 
at  the  critical  point  we  secure  the  anomaly  of  a  thermal  constant  of 
80°,  which  is  clearly  impossible,  as  no  reaction  will  take  place  unless 
above  the  critical  point.  The  same  would  hold  true  of  curve  V3.,  or 
any  other  curve  based  upon  a  iiniform  coefScient  of  increase  of 
velocity. 

From  a  study  of  these  considerations  it  seems  probable  that  the 
effect  of  temperature  upon  various  forms  of  animal  life  will  be  repre- 
sented by  a  curve  characteristic  for  each  species  or  group  for  the 
various  phenomena  of  growth  considered,  and  that  such  a  curve  will 
be  between  the  curve  shown  in  figure  1  for  the  uniform  thermal  con- 
stant, T.  C.  C,  and  that  for  a  uniform  rate  of  increasing  velocity, 
V2.C.  Such  a  curve  may  be  secured  by  a  uniform  coefficient  of 
increase  for  the  thermal  constant  as  the  temperature  decreases  from 
the  optimum  as  shown  in  curve  H.  C. — hypothetical  curve — figure  1. 

Figure  2.  Cnrves  showing  yariation  of  coefficient  of  velocity  of  certain 
biological  phenomena.  Ifypothetical  Curve,  based  on  same  in  flgnre  1 ;  Terrapin 
Heart  Curve,  based  on  rate  of  heart  beat  of  Pacific  terrapin,  from  data  by 
Snyder*;  TJiermal  Constant  Curve,  based  on  same  in  figure  1 ;  Toad  and  Frog  Tad- 
pole Curves,  based  on  rate  of  growth  of  toad  and  frog  tadpoles  from  data  of  liUie 
and  Knowlton^';  Frog  Muscle  Curve,  based  on  rate  of  oontraction  of  gastsocnemiiu 
muscle  of  frog  from  data  of  Bomett^';  Cat  Heart  Curve,  based  on  rate  of  beat  of 
isolated  cat  hearts  from  data  of  Langendorff^. 

•Snyder,  UdIt.  Calif.  Pabllcatlons,  Physiology,  2,  pp  125.  1906,  quoted  by  Arrhcnlas, 
Immonoohemlstry,  pp  189. 

kQooted  by  Monran,  Experimental  Zoologry,  pp  200. 
•Burnett,  Jonr.  Biological  Chemistry.  2,  pp  200-1906. 
<From  Snyder,  Amer.  Journal  Physiology,  17,  pp  856-1906. 
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In  this  curve  the  thermal  constant  has  been  increased  25%  for  every 
decrease  of  10^  from  the  optimum  or  with  a  uniform  coefficient  of  1.25. 
Upon  plotting  this  curve  it  is  found  that  the  thermal  constant  in- 
creases uniformly  toward  the  critical  point,  but  that  it  would  approach 
the  critical  point  to  infinity.  Upon  plotting  the  curve  of  the  coeffi- 
cients of  increase  of  velocity  of  such  a  curve,  the  curve  H.  C.  of  figure 
2  is  secured,  which  corresponds  very  closely  with  those  secured  from 
actual  observations. 

But  if  there  be  such  an  empirical  temperature  curve  for  each 
species  or  phenomenon,  it  is  evident  that  there  can  be  no  thermal 
constant  which  will  be  constant  at  all  temperatures,  for  it  increases 
in  a  uniform  ratio  below  the  optimum.  A  constant  may  however  be 
secured  by  reducing  the  increments  of  temperature  for  each  unit  of 
time  to  terms  of  the  thermal  constant  at  the  optimum,  which  is  there- 
fore 1.  Thus  the  values  of  one  unit  of  time  on  the  hypothetical  curve, 
H.  C.  figure  1,  would  be  0.1  at  35"",  the  optimum.  0.056  at  25"",  and 
0.021  at  15^,  etc.  When  by  adding  these  values  sufficient  are  secured 
to  make  1,  the  thermal  constant  has  been  reached,  equivalent  to  the 
thermal  constant  at  the  optimum  temperature.  To  secure  such  values 
it  would  be  necessary  to  secure  the  thermal  constant  at  the  optimum 
and  at  two  or  three  constant  temperatures  below,  upon  which  the 
curve  of  the  species  or  phenomenon  might  be  plotted  and  the  values 
for  each  degree  of  temperature  for  one  unit  of  time  calculated. 

At  present  this  is,  of  course,  largely  a  hypothesis,  but  it  accords 
with  all  the  facts  which  have  come  under  our  observation,  and  seems 
worthy  of  attention  by  those  who  are  engaged  in  study  of  the  relation 
of  temperature  to  insect  life;  for  without  hypotheses  what  could  we 
accomplish  in  such  work  f  During  the  (*<)ming  year  we  hope  to  defin- 
itely determine  this  matter  by  rearing  large  numbers  of  two  op  three 
common  household  pests  in  sp^H-ially  (Mmstructed  apparatus  which 
will  maintain  constant  temi>eratures.  and  thus  enable  us  to  secure 
the  thermal  conHtantN  for  various  temperatures,  which  may  then  be 
compared  with  thi'  amount  (»f  t<*nip(*rnture  accumulated  with  varying 
temperatures. 

It  may  Ket*in  to  some  that  such  studies  are  of  rather  remote  impor- 
tance to  praotiral  tMM»n(»mic  ent(»mology,  hut  as  such  work  accumulates 
it  he<M>nH»H  more  and  mon»  evident  that  a  iMwitive  knowledge  of  these 
fundamental  factors  g(»verning  the  life  of  inscM^ts  may  have  great 
practical  valu«*.  and  that  entomology,  as  well  as  all  hioh)gical  science, 
muNt  ctmsider  its  n*lations  to  the  m(»re  exact  an<l  fundamental  si'i- 
enc<*s  of  physics  and  chemistry,  if  we  are  to  have  exact  knowltnlge  of 
the  life  with  which  we  are  dealing.  Hunter  and  Hooker  have  re- 
cently 8uggestt*<l  the  practical  application  of  such  wttrk  in  their  study 
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of  the  relation  of  temperature  to  the  incubation  of  eggs  of  the  cattle 
tick  and  it  seems  probable  that  a  similar  application  might  be  made 
in  determining  the  time  of  treatment  of  the  codling  moth,  though  it 
is  hardly  probable  that  it  will  be  necessary  in  the  latter  case. 

But  it  is  upon  a  positive  and  not  merely  hypothetical  knowledge 
of  such  controlling  forces  as  temperature  that  our  science  must  rest 
and  no  one  can  foresee  what  entirely  practical  application  may  be 
made  of  it  in  the  future  study  of  new  pests  as  they  present  themselves 
for  study  under  new  conditions. 


The  remainder  of  the  proceedings  of  the  20th  meeting  of  the  Associ- 
ation of  Economic  Entomologists  will  be  given  in  the  next  number  of 
the  Journal.  It  has  been  deemed  advisable,  in  view  of  its  close  rela- 
tion to  two  papers  in  this  number,  to  publish  at  the  same  time  Mr. 
Hooker's  summarized  account  of  our  knowledge  of  the  role  of  ticks 
in  the  transmission  of  disease.  The  paper  was  prepared  originally  for 
presentation  at  the  meeting  and  as  a  part  of  the  symposium  on  ticks, 
consequently  it  is  very  fitting  that  it  should  appear  at  this  time. 

A  REVIEW  OF  THE  PRESENT  KNOWLEDGE  OF  THE 

ROLE  OF  TICKS  IN  THE  TRANSMISSION  OF 

DISEASE* 

By  W.  A.  HooKEB,  Bureau  of  Entomology,  U,  8.  Department  of  Affriculture. 

Not  until  within  the  last  decade  has  the  importance  of  insects  and 
related  animals  as  agents  in  the  transmission  of  disease  been  fully  ap- 
preciated. Within  this  period,  however,  the  progress  of  our  learning 
has  advanced  at  an  astounding  rate.  It  was  but  fifteen  years  ago  that 
Smith  and  Eilbome  first  demonstrated  the  role  that  the  cattle  tick, 
Margaropus  (=Boophilus)  annulatus,  plays  in  the  transmission  of 
Splenetic  or  Texas  Fever  of  Cattle,  and  only  ten  years  ago  that  Boss 
first  employed  Anopheles  in  his  mosquito-malaria  experiments.  To- 
day we  all  know  of  the  mechanical  and  biological  agency  of  the  flies 
and  mosquitoes  in  the  transmission  of  typhoid  fever,  cholera,  anthrax 
or  charbon,  nagana  or  tsetse-fly  disease,  surra,  malaria,  yellow  fever, 
filiariasis  and  dengue,  and  of  fleas  in  the  transmision  of  bubonic 
plague.  Together  and  with  the  investigation  of  the  Bacteriologist  and 
Protozoologist  has  come  that  of  the  Entomologist  in  the  study  of  the 
life  history  and  habits  of  the  disease-carrying  insects.  We  are  all  ac- 
quainted with  the  investigations  in  this  country  of  Dr.  L.  0.  Howard, 


^Prepared  for  presentation  at  the  meeting  of  the  Association  of  Economic 
Bntomologists,  held  at  Chicago,  lUinois,  Dec.  27-28,  1907. 
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Dr.  J.  B.  Smith,  Dr.  E.  P.  Felt  and  others,  supported  by  federal  and 
state  appropriations,  making  preventive  treatment  possible. 

But  it  is  to  the  Ixodaidea,  or  ticks,  that  I  wish  to  call  your  attention 
in  a  brief  review  of  our  present  knowledge  of  their  role  in  the  trans- 
mission of  disease  and  to  show  that  they  are  equally  as  imporant  as 
the  flies  and  mosquitoes  in  the  transmission  of  disease.  The  object 
in  preparing  this  paper  is  to  emphasize  the  importance  of  the  study 
of  their  biology  and  to  encourage  a  more  extensive  collection  of  them 
by  the  Entomologist,  within  whose  field  of  study  they  distinctly  come. 

That  the  importance  of  the  investigations  of  the  Entomologist  are 
appreciated  by  the  medical  profession  is  well  shown  by  the  folbwing 
paragraph  taken  from  an  address  before  the  London  School  of  Trop- 
ical Medicine  by  Sir  Lauder  Brunton,'^  M.  D.,  upon  ''Fleas  as  a  Na- 
tional Danger,''  namely:  ''What  is  true  of  the  O.  (lomna)  palpaU$ 
is  true  of  other  flies  also,  and  as  ticks  and  bugs  are  likewise  most  im- 
portant as  carriers  of  diseases  there  really  ought  to  be  established 
by  government  a  chair,  or,  still  better,  an  institute  of  scientific  ento- 
mology, well  endowed  and  having  attached  to  it  a  number  of  men  who 
could  carry  on  original  investigations.  Such  a  chair,  or  institute,  if 
thoroughly  well  endowed  and  having  money  lavishly  expended  upon 
it,  would  repay  the  expenditure  a  thousand-fold,  for  the  study  of  trop- 
ical diseases  is  becoming  to  a  great  extent  identified  with  the  study 
of  the  insects  which  transmit  them." 

Professor  C.  P.  Lounsbury,  Oovemment  Entomologist  of  Cape  Col- 
ony, may  well  be  considered  the  pioneer  in  the  study  of  the  biology 
of  the  ticks.  Prior  to  1898,  at  which  time  he  commenced  their  study, 
with  the  exception  of  the  cattle  tick,  Margaropus  (^BoophiluM)  annU' 
lotus,  but  little  was  known  of  their  life  history  and  habits.  In  speak- 
ing of  their  im{>ortance  and  of  the  opportunities  offered  in  the  study 
of  this  group,  in  a  paper  read  before  the  British  Association  for  the 
Advancement  of  Science'  in  1905.  he  said.  "To  my  mind  the  ticks  pre- 
sent the  more  profitable  field  for  the  student,  whether  he  be  interested 
in  the  systematic  claMMification  of  the  species,  in  the  determination  of 
habits  and  metamorphoses,  in  experimental  research  in  regard  to  their 
transmission  of  disoam's.  or  in  the  development  of  pathogenic  organ- 
isms within  the  h<Kly  of  intennediate  hosts."  In  reviewing  the  status 
of  our  knowloilge  h«>  said,  "An  excellent  groundwork  for  the  classifi- 
cation of  the  HiH»oi<»s  has  been  made  by  Profwwor  0.  Newman  in  his 
Revision  de  la  famille  des  Ixodides,  which  has  been  published  in  several 
parts  by  the  Zo<)logical  S<KMety  of  France  during  the  last  ten  years; 
but  very  litth*  has  thus  far  U'en  recordcHl  on  the  internal  anatomy  of 

•The  nuuMrulii  r»»fer  to  biblloffrniihlcul  refereni-e*  at  end  of  imper. 
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any  species  (for  later  work  see  following  paragraphs),  and  so  far  as 
I  am  aware  no  one  has  yet  traced  the  development  of  a  disease  organ- 
ism within  the  body  of  a  tick  as  has  been  so  ably  done  in  the  some- 
what analogous  case  of  malarial  organisms  in  Anopheles  mosquitoes. 
Also  very  little  has  been  recorded  in  regard  to  the  habits  and  meta- 
morphoses of  any  species  other  than  those  of  the  genus  Boophilus," 

Since  1905,  however,  several  valuable  contributions  have  been  added, 
including  one  upon  the  internal  anatomy  of  Margaropus  annuXatus  by 
S.  R.  Williams*  and  by  W.  E.  Allen.»  Mr.  Nathan  Banks  of  the  Bu- 
reau of  Entomology  now  has  in  manuscript  a  revision  of  the  ticks  of 
this  country,  which,  when  issued,  will  greatly  aid  in  identification. 
Koch*  has  elucidated  much  of  the  life  cycle  of  Piroplasma  higeminum, 
the  cause  of  splenetic  or  Texas  fever,  and  has  succeeded  in  discovering 
the  first  stages  of  development  of  Piroplasma  parvum,  the  parasite 
of  African  Coast  fever,  which  are  undergone  in  the  tick.  Christ- 
ophers,^ also  NuttaU  and  Oraham-Smith,^  have  followed  the  complete 
life  cycle  of  Piroplasma  canis,  the  cause  of  malignant  jaundice  of  dogs. 

Doctors  Smith  and  Kilbome,*  discovering  in  1892  the  role  that  the 
cattle  tick,  Margarojms  {^Boophiltis)  annvlattis,  plays  in  the  trans- 
mission of  the  protozoan,  Piroplasma  bigeminum,  the  blood  parasite 
causing  Texas  fever  of  cattle  in  this  country,  paved  the  way  for  this 
new  field  of  investigation.  Since  that  time  a  number  of  diseases  of  man 
and  the  domestic  animals  have  been  found  to  be  transmitted  by  these 
parasites.  Subse(]fuent  investigation  has  shown  that  ticks  are  the  in- 
termediate hosts  of  species  belonging  to  the  disease  producing  pro- 
tozoan genus  Piroplasma.  It  has  also  been  shown  that  several  diseases 
produced  by  spirochaetse  are  transmitted  by  ticks.  The  conclusions 
reached  by  Dutton  and  Todd^®  are  that  some  development  of  the  spiro- 
chaetffi  of  human  tick  fever  takes  place  in  the  tick.  Koch  has  found 
the  spirochaetse  to  multiply  within  the  egg,  Borrel  and  Marchoux" 
have  found  the  spirochaetae**  of  fowls  to  develop  at  35°  C.  in  the  body 
of  the  tick. 

In  order  to  show  the  zoological  position  of  these  blood  parasites 
(Piroplasma)  transmitted  by  ticks,  the  following  table  taken  partially 
from  Daniels  and  Stanton's"  most  excellent  work,  is  given: 


VThere  is  still  a  difference  of  opinion  as  to  the  structure  and  relations  of 
the  spirilla  and  spirochaetse.  They  have  many  similar  characters  but  differ 
(according  to  some  authors),  the  latter  having  flagelle,  which  place  them 
across  the  imaginary  line  from  the  former  into  the  protozoa,  thus  being  con- 
sidered as  animal  life,  while  the  spirilla  are  bacteria  (or  lowly  organized 
plants.)  Dr.  Raphael  Blanchard  in  the  Revue  V^t^rinaire,  1906,  p.  86,  places 
all  that  are  pathogenic  in  the  genus  Splrochaeta. 
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The  exact  position  of  some  of  the  spirodiaete  is  in  qoeition  at 
present  but  they  are  believed  to  belong  to  the  MasHgophora. 

It  seems  probable  that  blood  parasites  exist  in  certain  hosts  without 
ill  effect,  such  animals  being  naturally  immune  or  having  acquired 
immunity.  When  these  organisms  are  transmitted  to  the  blood  of 
susceptible  hosts,  however,  as  are  the  various  species  of  Piroploinui,  a 
disease  of  more  or  less  severity  results.  This  is  the  case  with  the  try- 
panosome  of  tsetse-fly  disease,  which  Koch  has  found  to  be  transmitted 
from  the  crocodile  to  man  by  the  tsetse-fly  {OloMsina  spp.).  Again^ 
while  the  organism  producing  Rocky  Mountain  spotted  fever  has  not 
been  discovered,  yet  Dr.  H.  T.  Ricketts^*  has  produced  the  disease  in 
guinea  pigs  by  ticks  from  horses,  cows  and  vegetation  and  suspects 
its  transmission  from  the  blood  of  some  animal  which  has  served  as 
host. 

TABLE  SHOWINO  THE  ZOOLOOICAL  P06IT10K  OF  TBS  TICK  TRAHSHrrrSD 
FARASTTSS,   PIROPLASMA  SPP. 

PROTOZOA. 


SporotoA 


CUm  (1)  SM«opod«  CUm  (S)  jra«l<M*Jb«ra  CUm  (t)  SporotoA         CteM  (4) /i0Mor<« 

Spiroclia«tme  tnMiamiu 
Ud  by  the  Annuld  Uoks 
%m  well  a«  the  Trjpftn- 
oeoaes  tnuMmltM  by 
flies  of  fenuft  au>—inm 


Sab  aaM  T9lo9paridia  Svb  CllM  jr«e#perMto 


I  I  I 

Order  (I)  Gr^gaHn&id^a  Order  (S)  Haemo^paridia  Order  (t)  C^ctidiid^m 


(I)  Plasmodium  (S)  Hatmo^egarina      (t)  Firoplmsma  (4)  Hati^ridium  (f ) 

(Hm^mamtbmf  /*.    bi§0minum 

laciodlDf  the  mal-  P.    pmrwum 

arUI  pAraaiteft  tr»ii».  P,   oH« 

mitled    br    moeqal-  P.    •««< 

toes,  of  the  geniu  P,    cmnU 

Anomk0l0»  ete. 

Traaealtted  by  the 
IzodlAtd  ticks 
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Professor  Loonsbury  commenced  the  study  of  ticks  in  1898.  He 
first  determined  that  heartwater,''  a  disease  in  that  country  of  sheep, 
gosLts  and  cattle,  which  often  proves  fatal,  is  transmitted  by  the  Bont 
Tick,  Amblyomma  hebraeum.  The  stimulus  from  this  discovery  has 
resulted  in  the  determination  that  several  diseases  of  animals  in  South 
Africa,  besides  red  water  or  Texas  fever,  are  thus  transmitted,  includ- 
ing malignant  jaundice  of  dogs,  African  coast  fever  of  cattle,  and 
biliary  fever  of  horses,  mules  and  donkeys.  Not  only  has  it  been 
demonstrated  that  these  diseases  are  transmitted  by  ticks,  but  the 
species  and  the  stages  of  each  that  are  carriers  of  the  pathogenic 
organisms  have  been  determined. 

The  cattle  tick  of  this  country,  Margaropus  {^BoopkUus)  annulaiuMp 
now  known  as  the  North  American  Fever  Tick,  and  its  varieties  found 
in  other  countries,  all  transmit  PiropUuma  bigcminum.  In  Europe* 
however,  the  European  Castor  Bean  Tick,  Ixodes  ricinui,  a  species  also 
found  in  this  country,  has  been  found  to  transmit  the  disease,  imbibing 
the  infection  as  an  adult  and  transmitting  it  in  the  larval  and  nymphal 
stages  following.  As  is  generally  known,  the  larva  of  the  North 
American  Fever  Tick  transmits  the  disease  to  susceptible  animals  when 
the  previous  generation  has  imbibed  the  infection,  thus  passing  through 
the  egg. 

Lounsbury  has  found  that  in  heart  water  but  one  species,  Ambly- 
omnia  hebraeum,  the  Bont  Tick,  is  concerned;  as  a  larva  it  feeds  on 
an  infested  animal  transmitting  the  disease  in  both  nymphal  and 
adult  stages  to  a  susceptible  animal.  The  infection  does  not  pass 
through  the  egg  as  with  splenetic  fever. 

Malignant  jaundice  was  found  by  Lounsbury  to  be  transmitted 
from  one  dog  to  another  by  the  Dog  Tick,  HaemaphyMolit  leacki. 
The  infection  is  not  transmitted  by  the  larva  or  nymph,  but  by  the 
adult  alone  and  only  when  the  adult  of  the  preceding  generation 
imbi)»ed  infectious  blo<Kl.  Ten  was  the  smallest  number  of  ticks  that 
produced  the  disease  in  LounKhur>'*H  experiments,  although  he  con- 
cludes that  a  single  pathogenic  tick  is  probably  ample  to  communicate 
infection  that  may  lead  to  death,  (^hristophers  has  found  this  dis- 
ease in  Madras.  India,  to  bo  transinittod  by  Khipicephalus  sanguineus^ 
and  has  followed  the  life  cycle  of  the  parasite.  Piroplasma  cams. 
Daniels  and  Stanton  state  that  Dcrmaccntor  reiiculatus  transmits 
the  disease  in  Europe,  but  I  have  not  seen  such  record. 

African  mast  fever,  an  extremely  fatal  disease  of  cattle  in  South 

'III  <'a|ie  rcilony  whole  itrl|Mi  (»f  oMintry  have  hecome  almost  useless  for 
ftheef)  nnd  itimt  hreeillnir.  an  hnw  (vrtiiln  dliitrlcts  In  the  Transvaal,  doe  to 
beartwaifT. 
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Africa,  was  at  first  (1903)  thought  by  Lounsbury  to  be  transmitted 
by  the  Brown  Tick,  Rhipicephahis  appendiculatus,  alone,  but  further 
investigation  has  proven  that  four  other  species  of  the  genus,  simus, 
everisi,  tdtens  and  capensis  may  also  transmit  it.  The  Brown  Tick 
imbibes  the  infection  as  a  larva  or  nymph  and  transmits  it  in  the 
following  stage  of  the  same  generation.  In  the  adult  stage  both  sexes 
transmit  the  disease,  but  one  or  two  specimens  being  necessary.  The 
infection  does  not  pass  through  the  egg. 

Dr.  Arnold  Theiler,^^  (Government  Bacteriologist  of  the  Transvaal, 
has  found  biliary  fever  or  piroplasmosis  of  horses,  mules  and  donkeys 
to  be  transmitted  by  the  Bed-legged  tick,  Rhipicephalus  everisi,  one 
of  the  species  found  by  Lounsbury  to  transmit  African  coast  fever. 
The  infection  is  imbibed  as  a  nymph  and  transmitted  by  the  adult. 
Doctor  Theiler^'^  also  seems  to  have  shown  that  spirillosis  of  cattle  in 
South  Africa  is  transmitted  by  Margaropus  decoloratus,  Koch  has 
since  found  cases  of  this  spirillosis  in  Daressalem,  German  East  Af- 
rica, and  has  succeeded  in  tracing  the  spirochaetse  to  within  the  eggs 
of  the  ticks. 

To  Doctors  Marchoux  and  Salimbeni**  belongs  the  credit  of  first 
demonstrating  that  a  tick  transmits  a  spirochaetae.  In  1903  they  pub- 
lished a  report  of  their  studies,  showing  that  the  Fowl  Tick,  Argas 
miniatus,  is  an  agent  in  the  transmission  of  spirillosis  in  fowls  at  Bio 
Janeiro,  Brazil.  The  disease  seems  to  be  transmissible  by  the  innocu- 
lation  of  infectious  blood.  While  the  tick  is  one  agent,  the  disease 
may  also  be  transmitted  by  feeding  blood  or  excrement  of  diseased 
fowls,  thus  it  does  not  seem  that  the  spirochaetae  is  necessarily  depend- 
ent biologically  upon  the  tick.  Balfour^^  has  found  what  appears 
to  be  the  same  disease  of  fowls  in  the  Soudan  of  Africa,  and  Beaney** 
that  it  is  endemic  in  Central  India. 

Motas^^  has  shown  that  Rhipicephaliis  bursa  transmits  carceag  or 
ovine  piroplasmosis  in  Europe.  This  tick  passes. the  larval  and  nym- 
phal  stages  upon  the  same  animal,  but  drops  to  the  ground  for  the 
second  molt.  The  infection  (as  is  the  case  of  Haemaphysalis  leachi) 
is  transmitted  by  the  adult,  when  the  adult  of  the  previous  generation 
has  fed  upon  an  infectious  host,  and  not  by  the  larva  or  nymph. 

KofiseP^  and  associated  investigators  have  demonstrated  that  piro- 
plasmosis of  cattle  in  Europe  is  transmitted  by  Ixodes  ricinus.  This 
tick  drops  for  both  molts,  the  larva  and  nymph  being  pathogenic. 
This  is  of  importance,  as  it  may  be  found  to  do  the  same  in  this 
country. 

In  1905  Dutton  and  Todd^®  published  an  account  of  their  study  of 
the  so-called  human  tick  fever  in  Congo  Free  State.  They  found 
it  to  be  produced  by  a  spirochaetas  that  has  since  been  determined  by 
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Breinl  and  Kinghom'^  to  be  new  to  science  and  described  as  SpirUlum 
duttoni.  This  spirochaetae  can  be  transmitted  from  animal  to  animal 
by  the  bite  of  the  Tampan  Tick,  Omithodoros  savignyi  var.  caecus 
(=moubata).  In  the  experiments  of  Dutton  and  Todd,  rabbits,  guinea 
pigs,  rats  and  monkeys  were  used.  The  infection  was  found  to  pass 
through  the  egg.  Koch'  working  independently  in  Qerman  East 
Africa  in  1904  made  the  same  discovery.  He  found  the  spirochaete 
to  multiply  within  the  egg  and  that  the  young  ticks  from  infected 
localities  are  capable  of  infecting  monkeys. 

Skinner''  states  it  his  belief  that  the  ticks  common  on  rats  in  India 
transmit  the  plague  bacillus. 

The  connection  between  ticks  and  Rocky  Mountain  spotted  fever 
of  man  in  this  country  has  been  the  subject  of  considerable  investiga- 
tion. Dr.  H.  T.  Bicketts"  of  Chicago  and  Dr.  W.  W.  King**  of  the 
United  States  Public  Health  and  Marine  Hospital  Service  have  suc- 
ceeded in  transmitting  the  disease  from  one  guinea  pig  to  another  by 
the  application  of  Dermacentor  occidentalis.  Later,  Doctor  Ricketts 
has  produced  the  disease  in  a  guinea  pig  through  the  attachment  of 
36  males  which  were  collected  partly  from  horses  and  cows  and  partly 
from  the  vegetation  in  the  vicinity  where  the  disease  occurs.  This 
seems  to  prove  that  the  tick  is  the  natural  transmitter  of  the  disease. 

For  some  time  it  was  thought  that  louping  ill,  a  disease  of  sheep 
in  Scotland,  was  transmitted  by  the  European  Castor  Bean  Tick, 
Ixodes  ricinus,  but  Wheler'*  recently  states  that  this  apparently  has 
been  disproven. 

Modder'*  states  his  belief  that  the  yaws  of  paranghi  disease  of  man 
and  cattle  in  Ceylon,  which  is  produced  by  a  spirochaete,  is  trans- 
mitted by  a  tick.  Bettencourt.  Franca  and  Borgea'^  have  described 
from  a  di^er  in  a  park  at  Mafra,  Portugal,  a  baoilliform  plasma  which 
they  believe  to  be  introduced  into  Eunipe  by  ticks  fn)m  zebus  in 
the  park. 

Ijaveran  and  N^re"*  suggest  the  iMMsible  transmiwion  of  a  diseaae 
in  an  African  land  turtle,  due  to  a  Ilaemagregarine,  by  the  Bont  I^eg 
Tick  (Ilyalomma  aegyptium.) 

In  this  country  Professor  H.  A.  Morgan'*  has  studied  several  species 
and  has  determined  that  neither  Demujuenior  variabiliM  nor  Ambly- 
omma  amcricanum  transmit  splenetic  or  Texas  fever.  Dr.  N.  S. 
Mayo'^  has  reache<l  the  same  conclusion  with  the  latter  species. 

Aside  from  splenetic  or  Texas  fever  and  Rocky  Mountain  spotted 
fever,  no  dim^ase  in  this  eountry  has  h«vn  detennined  as  transmitted 
by  ticks,  although  it  is  suMi>eet<Hl  that  npirilhwis  of  fowls  may  occur 
and  be  tluis  transmitti^d  in  southweHtem  Texas.  It  has  also  l>eeD 
pointed  out  to  the  writer  by  Pn>f.  II.  A.  Morgan  that  hunting  dogs 
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taken  from  Louisiana  to  Cuba  often  sicken  and  die,  possibly  due  to  a 
disease  transmitted  by  ticks. 

That  various  parasites  exist  in  the  blood  of  animals,  many  of  which 
are  at  present  unknown,  there  can  be  no  doubt,  although  the  great 
activity  along  this  line  of  investigation  during  the  past  few  years  has 
brought  many  to  light. 

The  possibility  that  diseases  which  are  transmitted  through  the 
agency  of  ticks  may  be  introduced  into  this  country  must  be  consid- 
ered. If  such  a  disease  as  is  suggested  exists  in  Cuba,  it  might  be 
introduced  into  this  country  with  returning  dogs.  Prof.  Lounsbury 
states  that  the  malignant  jaundice  of  dogs  in  South  Africa  and 
India  has  already  been  introduced  into  France  and  that  it  is  likely 
to  be  introduced  into  this  country.  He  states  that  should  Angora 
goats  be  brought  to  this  country  from  South  Africa  that  they  might 
bring  heartwater  which  is  so  common  on  the  veldts  of  that  country. 
We  trust,  however,  that  the  rigid  inspection  of  animals  entering  this 
country  by  the  U.  S.  Department  of  Agriculture,  through  the  Bureau 
of  Animal  Industry,  may  prevent  the  introduction  of  such  diseases. 

While  the  scarcity  of  ticks  in  the  colder  sections  might  exclude  the 
transmission  of  these  diseases,  yet  in  the  warmer  parts  of  our  country, 
where  the  species  and  individual  ticks  are  numerous,  an  intermediate 
tick  host  might  readily  adapt  itself.  It  must  be  emphasized  that  the 
prevention  of  the  importation  of  ticks  is  not  sufficient.  The  danger 
is  in  animals,  the  blood  of  which  is  infectious,  that  may  be  attacked 
by  native  ticks. 

The  rapid  development  in  our  knowledge  of  the  active  agents  in 
the  transmission  of  diseases  indicates  the  opportunities  and  possibili- 
ties that  may  result  from  a  better  knowledge  of  this  group  of  para- 
sites, and  emphasizes  the  importance  of  a  better  acquaintance  with 
the  life  history  and  habits  of  our  North  American  ticks. 

In  this  broad  field  of  investigation  it  remains  for  the  entomologist 
in  this  country  to  elucidate  the  biology  of  the  ticks,  as  has  been  so 
ably  done  in  South  Africa  by  Lounsbury. 

I  have  prepared  the  following  table  which  shows  graphically  this 
relation  of  ticks  to  disease : 
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The  eighth  annual  meeting  of  the  LoulBlsns  Society  of  Naturalists  was  held 
at  New  Orleans,  Fiebrusry  1st.  This  Society  Ib  well  known  to  sclentiflc 
workers,  eNp(>clally  those  engaged  in  research  work  in  the  strictly  biological 
sciences,  who  are  located  in  the  Southern  States.  The  Society  has  a  mem> 
bership  of  over  neventy,  many  of  the  members  being  connected  with  agrl* 
cultural  oxpcrlnient  stations  or  with  leading  educational  institutions  of  the 
South.  The  Society's  field  Is  a  broad  one  and  among  its  publications  are 
found  meritorious  papers  upon  botany,  bacteriology,  ornithology,  animal 
physiology  and  Invertebrate  su<>logy,  as  well  as  a  considerable  number  of 
papers  upon  vsrious  entomological  subjects. 

On  the  program  was  noted  the  following  papers  which  are  of  Interest  to 
economic*  entomologists:  **Note8  upon  the  L4fe  History  and  Habits  of  the 
Argentine  Ant."— Wllmon  Newell.  *'A  short  account  of  the  SEgg  and  Larva 
of  a  Psychodld."— B.  H.  Oullbeau.  "The  Relation  of  Entomology  to  Agri- 
culture."—Arthur  H.  Rosenfeld.  **Notes  on  the  sugar  cane  pou-a-pooche." 
—J.  B.  Garret 

Ifr.  B.  H.  Oullbeau  of  Baton  Rouge  U  President  and  Ifr.  R.  8.  Cocks,  of 
Baton  Rouge.  In  Secretary  of  the  Society. 
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*  The  editors  will  thankfully  reoelve  news  Items  and  other  matter  llkelj  to  be  of  In- 
terest to  snbscribers.  Papers  will  be  published,  so  far  as  possible,  In  the  order  of  re- 
ception. All  extended  contrlbntlons,  at  least,  should  be  In  the  hands  of  the  editor  the 
first  of  the  month  preceding  publication.  Reprints  of  contributions  may  be  obtained 
at  cost.  Minor  line  figures  will  be  reproduced  without  charge,  but  the  engraving  of  larger 
Illustrations  must  be  borne  bj  contributors  or  the  electrotypes  supplied.  The  receipt 
of  all  papers  will  be  acknowledged.— Bds. 

The  Journal,  as  the  official  organ  of  the  Association  of  Economic 
Entomologists,  will  publish  the  proceedings  of  the  annual  meeting 
in  the  first  two  numbers.  This  matter  alone  will  make  the  serial  indis- 
pensable to  every  working  entomologist  and  of  great  value  to  horti- 
culturists, nurserymen,  nursery  inspectors  and  all  others  interested 
in  the  latest  entomological  developments  along  agricultural  lines. 
Furthermore,  it  is  expected  to  publish,  in  the  later  numbers,  a  large 
amount  of  original  matter  which  would  ordinarily  be  excluded  from 
entomological  bulletins,  reports,  systematic  journals  or  other  existing 
publications,  as  well  as  summaries  of  much  of  the  best  economic  work. 
It  will  be  by  far  the  most  comprehensive  of  existing  publications 
along  these  lines  and  should  appeal  to  a  wide  constituency.  It  is 
only  necessary  to  mention  such  pests  as  the  codling  moth,  the  San 
Jose  scale  and  urgent  problems  like  the  control  of  the  boll  weevil, 
the  gypsy  and  brown-tail  moths,  the  cattle  tick  and  the  recent  discov- 
eries respecting  the  role  of  insects  in  the  dissemination  of  diseases, 
such  as  malaria,  yellow  fever,  typhoid  and  other  maladies  dangerous 
to  man  and  beast,  to  gain  some  idea  of  its  scope.  It  is  hoped  that 
all  of  our  three  hundred  economic  entomologists  at  least  will  con- 
tribute freely  of  their  best  to  these  pages,  that  this  journal  may  take 
a  high  position  as  a  scientific  publication,  representing  the  most 
advanced  thought  in  its  chosen  field,  not  only  in  this  country  but 
throughout  the  world. 

The  Journal  is  designed  especially  to  serve  the  investigating  ento- 
mologist, and  all  matter  relating  to  new  insect  pests,  variations  in 
habit,  method  and  form  of  injury,  manner  of  control  and  biological 
observations  (even  on  forms  not  of  economic  importance),  will  be 
heartily  welcomed  to  these  pages.  Practical  considerations  render  it 
necessary  to  debar  articles  having  a  preponderance  of  purely  descrip- 
tive or  systematic  matter.  This  is  hardly  the  place  to  publish  orig- 
inal descriptions,  though  it  is  recognized  that  a  certain  amount  of 
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descriptive  matter  is  a  necessity.  The  recent  discoveries  relative  to 
insects  and  diseases  have  resulted  in  ranking  previously  almost  ignored 
groups  among  those  of  prime  economic  importance,  and  have  opened 
up  new  and  widely  divergent  fields  for  investigators.  The  importa- 
tion of  parasites  upon  a  large  scale,  as  in  the  gypsy  moth  woric,  is 
another  relatively  new  and  ver}"  promising  field.  Other  important 
discoveries  are  yet  to  be  made.  The  recently  available  Adams  fund 
has  made  it  possible  for  our  experiment  stations  to  devote  consid- 
erable sums  of  money  to  work  of  the  highest  character,  and  it  is  not 
too  much  to  expect  that  the  next  decade  may  witness  most  striking 
advances.  The  Journal  is  world-wide  in  circulation  and  interest, 
and  the  stimulus  resulting  therefrom  will  be  most  beneficial. 

The  discussion  of  methods  should  have  an  important  place  in  this 
Journal,  since  it  is  impossible  to  secure  accurate  results  unless  the 
standards  of  judgment  be  correct.  Students  of  such  pests  as  the 
codling  moth  have  learned  to  their  sorrow  the  diflBculty  of  attempt- 
ing to  correlate  observations  made  under  widely  different  conditions. 
Much  can  be  learned  by  cooperative  work  and  full  value  from  such 
effort  can  be  realized  only  after  there  has  been  a  practical  agreement 
as  to  methods.  The  establishment  of  standard  tests  and  methods  of 
observation  receiving  wide  acceptance,  would  result  in  untold  benefit 
to  future  workers.  The  discussion  of  methods  employed  in  other 
lines  of  investigation  and  their  adaptation  to  our  conditions  should 
also  prove  most  fruitful.  It  is  planned  to  have  a  department  devoted 
to  technique  and  methods,  and  provision  has  already  been  made  for 
a  department  of  current  notes,  which  latter  is  in  charge  of  the  asso- 
ciate editor.  Dr.  Howard,  through  his  bureau,  has  consented  to  pre- 
pare summaries  or  reviews  of  the  more  important  foreign  publications 
on  economic  entomology,  and  critical  reviews  of  notable  contributions 
may  be  expected  from  time  to  time. 

The  Chicago  meeting  of  the  Association  of  Economic  Entomolgists 
was  one  of  the  most  successful  in  the  history  of  the  organization. 
The  attendance  was  very  nearly  as  large  as  at  the  recent  New  York 
meetinfr,  while  the  cn)wded  program  made  necessary  a  supplementary 
session  on  Saturday  evening.  The  papers  were  of  exceptionally 
high  character.  The  grouping  of  subjects  assiMted  very  materially 
in  getting  through  the  pn>gram  expeditiously  and  at  the  same  time 
aIlow<Hl  at  least  a  moderate  amount  of  discussion.  It  was  the  sense 
of  th<*  nu^mhers  present  that  in  the  future  it  might  be  well  to  limit 
most  pai>ers  t<»  fifteen  minutes  or  therealK>uts,  so  as  to  allow  more 
time  for  discussion.  Now  that  we  have  means  for  prompt  publica- 
tion, there  should  be  little  objection  to  the  presentation  of  summaries. 
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leaving  the  details  for  the  published  proceedings.  This  will  do  very 
much  toward  relieving  the  congestion  of  the  program.  Perhaps  the 
most  important  step  taken  at  this  meeting  was  the  organization  of  a 
stock  company  for  publishing  The  Journal  op  Economic  Ento- 
mology, a  serial  which  is  bound  to  have  a  most  profound  influence 
on  the  development  of  economic  work,  provided  it  receives  the  hearty 
support  of  entomologists  throughout  the  country.  The  American 
Association  of  Horticultural  Inspectors  held  a  session  the  evening  of 
December  27th  and  were  in  a  joint  session  with  the  entomologists  the 
morning  of  the  28th.  A  sununarized  report  of  the  proceedings  of 
the  Horticultural  Inspectors  may  be  expected  in  a  subsequent  issue. 


Reviews 

Mosquito  Life,  by  Evelyn  Oroesbeeck  Mitchell.  6.  P.  Putnam 
Sons,  1907,  p.  XXII+281,  illustrated. 

This  popular  comprehensiye  work  on  mosquitoes  is  an  exceedingly  valuable 
addition  to  the  library  of  any  one  interested  in  this  important  group,  since  It 
not  only  gives  an  excellent  sunmiary  of  the  voluminous  literature  relating 
to  this  subject,  but  contains  numerous  original  observations  by  the  late  Dr. 
Dupree  and  the  author.  It  Is  particularly  valuable  because  of  the  relatively 
full  account  of  southern  forms  and  the  intimate  knowledge  displayed  of 
conditions  obtaining  in  that  section  of  the  country.  The  general  structure 
and  habits  of  mosquitoes  are  rather  fully  discussed,  the  early  stages  receiving 
unusually  extended  treatment.  The  chapters  on  malaria  and  yellow  fever 
are  excellent  summaries  of  our  knowledge  in  regard  thereto.  Brief  biological 
notes  are  given  on  the  more  common  species,  they  being  grouped  under  the 
following  heads:  Mosquitoes  known  to  spread  disease,  the  salt  marsh  mos- 
quitoes, other  swamp  forms,  the  domesticated  mosquitoes,  breeders  in  streams 
and  ponds  and  the  woodland  breeders.  The  portions  relating  to  eggs  and 
pupe  are  practically  all  new.  Original  keys  are  given  for  the  first  time  for 
the  separation  of  a  number  of  species  In  all  stages,  those  based  on  the  egg 
and  pupa  being  unique.  The  keys  of  both  larvae  and  adults  are  based  largely 
upon  the  most  obvious  features  and  will  be  exceedingly  useful  to  the  amateur 
as  well  as  serviceable  to  the  advanced  student.  A  systematic  list  of  North 
American  species  is  given,  followed  by  a  list  of  the  more  important  works  on 
Culicide.  These  latter  form  an  excellent  introduction  to  more  extended 
investigations.  There  is  also  an  appendix  on  mosquitoes  and  leprosy.  The 
author  is  to  be  congratulated  upon  having  produced  a  popular  and  compre- 
hensive summary  of  our  present  knowledge  concerning  mosquitoes.  This 
work  will  prove  of  great  service  to  young  students,  particularly  those  in  the 
Southern  states,  and  on  account  of  the  original  information  contained  therein. 
Is  indispensable  to  the  advanced  investigator. 
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Current  Notes 

OCWDUCTED  BY  THE  AS80GIATB  EDITOS 

A  new  elective  course  on  ''Insects  and  Disease"  la  being  given  by  Prof.  V. 
L.  Kellogg,  in  the  Dejmrtment  of  Entomology  of  Leland  Stanford  University. 
It  la  open  to  students  who  have  had  some  previous  work  in  biology  and  con- 
aiata  of  one  lecture  and  one  laboratory  period,  of  three  hours,  a  week.  Forty 
students  are  now  taking  this  course,  most  of  them  being  upper  classmen  who 
have  selected  majors  in  physiology,  zo51ogy  or  entomology. 

The  lectures  cover  the  etiology  of  the  insect-disseminated  diseases,  the 
relations  betwem  the  insects  and  the  disease  germs  and  the  methoda  of  fight- 
ing and  controlling  the  insects.  The  laboratory  work  covers  the  structure 
and  life  history  of  the  insects  and  the  determination  of  disease  paraaites. 

Mr.  A.  A.  Glrault,  who  for  several  years  has  been  engaged  in  the  invea- 
tigation  of  insects  Injurious  to  fruit  for  the  Bureau  of  Entomology,  has 
resigned  and  accepted  a  poaitlon  with  Dr.  8.  A.  Forbes,  State  Entomologist 
of  Illinois. 

Mr.  H.  L.  Vlereck  has  accepted  a  poaitlon  with  Prof.  H.  A.  Surface,  State 
ZoOlogiat  of  Pennsylvania,  and  will  take  charge  of  the  insect  laboratory. 
Address,  Capitol  Building,  Harrisburg,  Pa. 

Mr.  0.  P.  Weldon  haa  resigned  as  Assistant  Entomologist  to  the  Maryland 
Agricultural  Experiment  Station,  to  accept  the  poaitlon  of  Assistant  Ento- 
mologist In  Colorado,  and  will  have  charge  of  the  western  slope  fruit  inves- 
tigations. He  enters  upon  his  new  duties  February  15.  Address,  Grand 
Junction,  Colo. 

The  next  Issue  of  \Vytsman*s  Genera  Insectorum,  to  be  published  in  March, 
comprises  a  catalogue  of  the  Mallophaga  of  the  world  by  Prof.  V.  L.  Kellogg 
of  Stanford  University,  California.  Twelve  hundred  and  fifty-seven  apecies 
are  recorded,  fifty-two  of  which  oc<*ur  on  mammals  and  the  remainder  oo 
birds.  About  one  fourth  of  the  total  number  have  been  found  on  North 
Amerlnin  hosts.  The  catalogue  gives  all  recorded  host  sfiecies  and  geograph- 
U*al  distribution  of  each  iqpecies. 

Mr.  D.  K.  McMillan  hsH  re(«lgned  his  position  as  aasistant  to  the  State 
Z<Mi1oglKt  of  Pennsylvania.  Pn»f.  H.  A.  Surface,  and  accepted  a  position  with 
the  Bureau  of  Entonioloior.  He  Is  now  engiige«l  In  investigating  truck  crop 
insects  tit  Brownsville.  Texas. 

Mr.  R.  L.  WelmtiT.  who  has  Just  <t>nipleted  his  studies  In  entomology  at  tha 
University  of  Illinois,  has  accepted  a  position  under  Prof.  H.  E.  Summers, 
State  Entomologist  of  lown.     Address,  Ames.  Iowa. 

MaUfKl.  March  2.  1908. 
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(Continued  fiom  February  number) 
A  paper  was  next  presented  by  Mr.  Forbes : 

EXPERIMENTS  WITH  REPELLENTS  AGAINST  THE 
CORN  ROOT-APHIS 

By  S.  A.  Forbes,  Urhana,  III. 

(Abstract.) 

In  consequence  of  reports  from  farmers  of  beneficial  results  of  the 
use  of  kerosene  on  seed-corn,  a  strip  through  a  large  field  was  planted, 
in  1905,  with  seed  which  had  been  soaked  in  kerosene,  and  as  a  result 
a  considerable  percentage  of  the  seed  was  damaged,  though  the  plants 
were  protected  for  some  weeks  against  injury  by  the  corn  root- 
aphis.  On  the  supposition  that  the  latter  effect  was  due  to  the  odor, 
experiments  were  made  during  the  winter  of  1905-06  with  carbolic 
acid,  oil  of  lemon,  formalin,  minimum  quantities  of  kerosene,  and  a 
variety  of  other  volatile  oils  and  odoriferous  substances,  from  which 
the  four  above  mentioned  were  selected  for  trial  in  the  field.  The 
kerosene  was  used  at  the  rate  of  a  teaspoonful  to  a  gallon  of  com, 
Hioroughly  stirred  in  just  before  planting,  the  oil  of  lemon  as  a  10% 
■elation  in  alcohol,  and  the  carbolic  acid  and  the  formalin  as  3%  so- 
lutions in  water.  Three  ounces  each  to  a  gallon  of  com  were  used  of 
the  oil  of  lemon  mixture  and  the  carbolic  acid  solution,  and  six  ounces 
to  the  galkm  of  the  solution  of  formalin. 

Strips  of  twelve  to  twenty-four  rows  each  and  eighty  rods  in 
length  were  planted  with  treated  seed,  intervening  strips  being  left  as 
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checks.  The  weather  of  the  sprincr  was  dryer  than  usual,  but  not  suf- 
ficiently so  to  delay  noticeably  the  sprouting  of  the  seed  or  the  growth 
of  the  plants.  A  preliminary  examination  of  the  field  showed  an  ay- 
erage  of  512  colonies  of  Lasius  americanus  to  each  acre,  equiyalent  to 
1,840,000  adult  and  larval  ants. 

Six  weeks  after  planting,  hills  were  dug  up  freely  in  both  dieck 
and  experimental  strips,  and  all  the  ants  and  aphids  were  counted  in 
each  case,  with  the  general  result  that  the  strip  planted  with  seed 
which  had  been  treated  with  carbolic  acid  showed  a  reduction  of  14% 
in  number  of  aphids  per  hundred  hills  of  com,  and  17%  in  number 
of  ants;  that  treated  with  formalin  showed  a  reduction  of  60%  in 
number  of  aphids  and  48%  in  number  of  ants;  the  kerosene  strip,  a 
reduction  of  84%  in  aphids  and  58%  in  ants;  and  the  strip  planted 
with  seed  treated  with  the  oil  of  lemon,  a  reduction  of  89%  in  aphids 
and  79%  in  number  of  ants.  The  reduction  in  number  of  hills  in- 
fested at  this  time  was  as  follows :  Carbolic  acid,  15% ;  formalin, 
44%;  kerosene,  47%;  oil  of  lemon,  58%.  At  the  end  of  ten  weeks 
the  average  height  of  stalks  in  the  central  row  of  a  check  strip— meas- 
uring only  the  highest  stalk  in  a  hill  as  it  stood,  without  stretching  it 
up— was  35  inches.  The  corresponding  average  of  stalks  in  an  experi- 
mental strip  was  60  inches.  On  September  21,  nineteen  weeks  after 
planting,  a  check  row  contained  330  hills  with  com ;  a  row  from  the  oil 
of  lemon  strip,  326 ;  a  row  from  the  kerosene  strip,  282 — a  loss  of  48 
hills,  due  doubtless  to  the  effect  of  the  kerosene  on  the  seed.  The  stalks 
at  this  time  were  620  per  row  in  the  check,  641  in  the  plot  treated  with 
oil  of  lemon,  and  510  in  that  treated  with  kerosene — a  gain  of  21  stalks, 
apparently  due  to  the  lemon  treatment,  and  a  loss  of  110,  due  to  the 
kerosene  treatment.  Ears  at  this  time  averaged  413  per  hundred  hiUs 
for  the  check  strip,  526  to  the  hundred  for  the  lemon  strip,  and  456 
per  hundred  for  the  kerosene — a  gain,  from  the  use  of  lemon,  of  118 
ears  and  from  the  use  of  kerosene,  of  42.  The  gain  in  number  of 
ears  was  thus  practically  20%  where  oil  of  lemon  was  used.  There 
was  also  a  notable  difference  in  the  size  of  the  stalks  and  the  ears  in 
all  the  experimental  strips  as  compared  with  the  checks. 

Similar  and  more  extensive  experiments  made  with  a  variety  of  more 
or  less  promising  substances  during  the  spring  of  1907  were  virtually 
without  result,  owing  to  heavy  and  repeated  rains  during  the  plant- 
ing  season  and  for  some  time  subsequent,  the  efffH*t  of  which  was  to  re- 
move all  traces  of  the  repellent  substances  from  the  planted  seed  and 
at  the  same  time  to  suppress  almost  completely  the  com  root-aphis  in 
the  field  Trial  plantings,  made  by  farmers  in  various  parts  of  the 
state,  of  seed-com  treated  with  oil  of  lemon,  have  in  some  cases    re- 
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salted  in  noticeable  injury  to  the  seed,  showing  that  this  substance  as 
sold  is  of  very  unequal  quality  and  apparently  of  unlike  composition. 


In  reply  to  questions  Mr.  Forbes  stated  that  the  rows  of  com  in  the 
field  were  about  a  quarter  of  a  mile  long ;  that  the  seed  com  had  been 
specially  selected  for  the  purpose  and  that,  in  the  strips  where  the 
lemon  oil  was  used,  at  a  cost  of  about  ten  cents  per  acre,  the  ants  were 
present  between  the  rows,  but  very  few  aphids  could  be  found. 

Mr.  Bishopp  stated  that  he  had  tried  repellants  against  the  cotton 
boll  weevil,  including  lemon,  cinnamon,  tar  and  clove  oil.  The  odor 
of  the  latter  was  most  persistent,  but  where  it  was  used  the  plants 
showed  greatest  injury. 

Mr.  Forbes  remarked  that  when  lemon  oil  was  introduced  into  arti- 
ficial ants'  nests  it  seemed  to  set  them  crazy,  as  they  acted  in  a  very 
confused  and  abnormal  manner,  even  neglecting  and  deserting  their 
young. 

Mr.  Taylor  presented  a  paper : 

LIFE  HISTORY  NOTES  AND  CONTROL  OF  THE  GREEN 
PEACH  APHIS,  MYZUS  PERSICAE 

By  E.  P.  Tatlok,  Mountain  Orove,  Mo. 

The  aim  of  this  paper  is  to  add  a  few  new  observations  upon  a  very 
old  insect.  It  was  in  1761,  nearly  a  century  and  a  half  ago,  that  Sul- 
eer  first  described  this  pest  in  Europe.  It  has  been  mentioned  in  most 
works  upon  the  Aphididffi  as  well  as  in  treatises  upon  general  ento- 
mology published  in  this  country  for  many  years,  and  has  long  since 
been  included  in  the  lists  of  insects  injurious  to  the  peach  in  the 
United  States  and  Canada.  Like  many  of  our  common  insect  enemies, 
however,  there  have  been  and  are  yet  many  points  concerning  it  unre- 
corded. 

During  the  past  two  years  or  more  this  insect  has  become  in  parts 
of  the  country  a  pest  of  more  than  passing  importance.  The  peach 
growers  of  Western  Colorado  have  suffered  loss  from  it ;  from  its  heavy 
infestation  of  the  leaves  of  the  trees  in  the  spring,  causing  them  to 
curl  and  drop  prematurely  to  the  ground,  and  from  the  withering  and 
subsequent  dropping  of  the  buds  and  forming  peaches  also  infested 
by  the  aphides  at  this  time.  It  is  probable  that  in  many  parts  of  the 
country  this  plant  louse  has  not  yet  appeared  in  such  injurious  num- 
bers as  to  infest  and  destroy  a  portion  of  the  crop  itself  as  it  has  in 
Western  Colorado,  but  the  insect  is  of  interest  since  it  is  known  to 
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occur  in  nearly  all  portions  of  the  United  States  where  peaches  are 
grown. 

Our  interest  is  also  increased  when  we  realize  to  what  extent  it  has 
probably  be^n  confused  with  other  species  of  the  sub-family  Aphidids, 
and  when  we  understand  the  factors  which  have  led  to  this  confusion. 

My  first  notice  of  the  insect  as  an  economic  pest  in  Colorado  was  at 
Grand  Junction  on  April  13th,  1906,  and  brief  mention  was  made  of 
it  in  Bulletin  No.  119,  Colorado  Agricultural  Experiment  Station. 
Its  identity  was  then  unknown  to  me  and  before  undertaking  any  eon- 
trol  experiments  material  was  sent  to  Prof.  C.  P.  Gillette,  our  best 
authority  on  the  Aphididas  of  that  section.  Samples  of  the  material 
were  also  sent  to  Mr.  Theo.  Pergande  of  the  United  States  Department 
of  Agriculture,  who  gave  to  the  insect  the  name  RhoptUosiphum  di* 
anthi  Schrank.  as  did  Professor  Gillette  on  first  looking  over  the  ma- 
terial. The  latter,  after  further  study  of  the  insect  and  literature^ 
concluded  that  the  name  Myzus  persicae  Sulzer  should  be  applied  to 
it.  In  this  stud>'  of  it  certain  matters  of  importance  regarding  the 
synonomy  of  the  insect  were  brought  out  and  I  shall  quote  from  a  let- 
ter of  Professor  Gillette  dated  November  7th,  1907 :  "Let  me  change 
my  opinion  in  regard  to  what  this  louse  ought  to  be  called.  I  decided 
to  call  it  diantha  Koch,  but  our  species  seems  to  be  the  persicae  de- 
scribed by  Sulzer  in  1761  and  which  is  described  and  figured  by  Buck- 
ton  in  hJH  work  on  British  Aphidida\  vol.  1,  page  173.  Buckton  s  fig- 
ures correspond  remarkably  well  with  the  louse  that  we  have  been 
working  on  here.  I  also  l)elieve  that  Rhopalo^phum  solum  Thomas» 
R,  dianihi  Schrank,  and  Myzus  achyrantcs  Monell  are  synonyms  of 
this  species.  All  of  the  returned  migrants  that  we  have  found  upon 
plum,  peach  and  cherry  during  the  fall  have  had  cornicles  that  were 
slightly  swollen  or  clavate  in  form.  The  first  winged  forms  in  the 
spring  that  api>ear  on  these  same  trees  seem  exactly  like  the  fall 
winged  form,  except  that  the  cornicles  are  not  at  all  swollen.  I  was 
greatly  puzzled  over  this  fact  last  spring  and  determined  to  wateh 
ver>'  clom*ly  this  fall  t4>  determine  whether  or  not  the  form  with 
swollen  coniieleM  would  a^ain  ap|>ear  ui>on  the  peach  and  plum  trees. 
For  the  pant  six  we<*ks  these  mi^rrants  with  swollen  cornicles  have  been 
gathering;  u|K»n  thesi*  trees  and  deiMwiting  the  oviparous  form  whieh 
becomes  pink  or  salmon  in  eolor  as  it  grows  toward  maturity.  Since 
the  middle  of  July  we  have  lHM*n  takin^^  this  louse  upon  a  large  TS- 
riety  of  plants  and  in  all  cases  we  havt*  found  the  cornicles  swollen. 
This  se(*nis  to  account  for  the  louse  being  called  a  Rkopalosipkum  when 
descril>eil  fnmi  the  summer  and  fall  form  and  Myzus  when  described 
from  the  early  spring  form  bt*fon*  it  leaves  the  peach,  plum  and  cherry 
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tree.  The  specimens  you  sent  April  30  and  May  7  from  peach  all  have 
cornicles  cylindrical.  The  fall  migrants  and  the  specimens  sent  from 
tomato  and  turnips  early  in  the  summer  all  have  davate  cornicles  in 
the  winged  form.  •  •  •  The  distinguishing  character  of  this 
species  for  the  winged  individuals  seem  to  be :  Antenna  longer  than 
the  body  upon  pronounced  frontal  tubercles  which  are  quite  approxi- 
mate, second  joint  of  antenna  moderately  gibbus,  third  joint  with  sen- 
soria  on  the  ventral  side  only  and  a  large  dark  patch  upon  the  dorsum 
of  the  abdomen  anterior  to  the  cornicles,  and  during  the  late  part  of 
the  season  the  cornicle  moderately  clavate  in  the  winged  forms.'' 

A  point  brought  out  by  the  foregoing  is  that  the  large  per  cent, 
of  the  descriptions  of  this  and  related  species  were  made  from  speci- 
mens taken  in  the  fall.  I  have  recently  had  an  opportunity  to  go  over 
with  Mr.  J.  T.  Monell  of  St.  Louis  some  accession  records  of  collec- 
tions of  this  species  made  during  a  period  of  about  thirty  years  and 
the  majority  were  found  to  have  been  made  in  the  fall.  In  fact  but 
a  single  exception  to  this  was  found,  which  was  in  the  case  of  the 
species  given  by  Mr.  Pergande  as  Aphis  persicae  Sulz.,  and  taken  by 
him  in  St.  Louis  in  May,  1879.    . 

I  have  found  in  Western  Colorado  the  eggs  or  stem-mothers  of 
Myzus  persicae  Suk.  upon  peach  and  plum  and  the  lice  have  been 
found  in  that  state  at  different  times  upon  peach,  nectarine,  plum, 
prune,  cherry,  choke-cherry,  sand-cherr}'-  and  more  rarely  upon  pear, 
apple,  crab-apple,  willow  and  cultivated  rose.  Also  the  following 
herbaceous  plants  have  been  found  as  host  plants  at  some  seasons  of 
the  year:  Turnip,  rape,  cabbage,  tomato,  potato,  false-mallow  {Mai- 
vasirum  sp.)  yellow-dock,  red-root  {Amarantus  sp.)  mustard,  shep- 
herd's-purse,  snap-dragon,  carnation,  rhubarb  and  egg-plant.  Li  not 
every  instance  upon  the  plants  given  were  the  pink  or  salmon-colored 
lice  present,  although  the  collections  were  sometimes  made  in  the 
spring  or  fall  when  this  form  would  have  been  expected.  This  leaves 
perhaps  a  possibility  of  other  species  being  mistaken  for  this  one  un- 
less the  kind  of  food  plant  had  affected  the  coloration  of  the  louse. 
Mr.  Monell  recently  showed  me  two  samples  of  what  seemed  to  be  this 
species  taken  by  him  November  2-4, 1907,  at  Shaw's  Garden,  St.  Louis, 
one  from  cabbage  and  one  from  peach.  Both  cases  showed  the  winged 
forms  with  slightly  dilate  cornicles  and  otherwise  appearing  the  same, 
but  none  of  the  lice  upon  the  cabbage  showed  the  salmon  color,  though 
they  were  abundant  upon  the  peach  leaves  at  that  time. 

In  this  paper  I  have  designated  this  insect  as  the  green  peach-aphis, 
to  distingaish  it  from  the  black  peach-aphis,  with  which  it  is  sometimes 
eonfused.    It  is  veiy  different  from  the  latter,  however,  which  has  in 
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the  matured  insects  a  shining  black  body  and  3roang  of  a  reddisli- 
brown.  The  latter,  too,  is  known  to  sometimes  infest  tlie  roots  of  the 
peach,  while  the  green  peach-aphis,  so  far  as  is  known,  occurs  ooly 
above  the  ground. 

If  very  abundant,  the  lice  will  be  seen  collecting  thickly  about  the 
buds  long  before  fhey  open.  If  fewer  in  number,  they  may  eseape 
observation  until  the  leaves  are  attacked  and  curled.  In  the  spring  of 
1906  the  writer  noticed  the  serious  bud  infestation  first  on  April  13. 
In  1907,  eggs  were  found  hatching  at  Grand  Junction  as  early  as  Feb- 
ruary 16,  owing  to  the  unusually  open  winter  and  early  spring.  The 
eggs,  small,  oval  and  shining  black,  resemble  very  much  the  eggs  of  the 
green  apple-aphis.  They  are  deposited  in  the  fall  upon  the  twigs  of 
peach  or  sometimes  the  plum  or  cherry  and  are  tucked  away  under  the 
bud  or  upon  rough  places  along  the  bark,  usually  somewhere  near  the 
tips  of  the  twig.  They  are  not  placed  in  such  masses  as  the  eggs  of 
the  green  apple-aphis  and  it  usually  requires  rather  close  searching  to 
discover  them.  I  found  them  deposited  this  fall  as  early  as  October 
24  at  St.  Louis,  and  Professor  Gillette  reported  them  being  laid  freely 
at  Ft.  Collins,  Colorado,  as  early  as  November  5. 

Soon  after  hatching  the  lice  crawl  to  some  nearby  leaf  or  fruit  bud 
and  insert  their  beaks  into  the  more  tender  portion.  At  the  time  the 
first  lice  are  hatched,  the  buds,  though  considerably  swollen,  are  still 
protected  by  thick  bud-scales  which  are  more  tender  near  the  apex. 
The  stem-mothers,  when  first  hatched,  are  of  a  dark  green  color,  with 
almost  black  appendages,  and  in  length  not  more  than  2-100  of  an 
inch.  As  the  inner  and  redder  bud-scales  are  pushed  out,  these  also 
become  covered  with  stem-mothers»  which  after  their  first  moulting  of 
skins  be^in  to  assume  shades  of  pink  or  salmon.  These  shades  will  be 
first  noticed  alon^r  the  lateral  manrins  of  the  body.  As  the  stem- 
mother  incn*ases  in  size  and  continues  to  moult,  this  color  becomes 
more  prominent.  Examintnl  carefully,  these  dorsal  abdominal  mark- 
ings will  be  found  to  consist  of  light  terra-cot ta  or  even  maroon  colors 
upon  an  apple  green,  the  combination  giving  a  salmon  or  pink  in  gen* 
eral  effect.  All  stem-mothers  do  not  take  on  this  typical  shade,  but 
remain  green  throughout  their  lives  and  those  which  do  assume  the 
salmon  color  often  fade  back  into  almost  a  green  toward  the  close  of 
the  period  of  their  existence. 

The  stem-mothers  blend  very  closely  with  the  colors  of  the  buds  and 
blossoms  and  are  therefore  not  easily  seen.  At  the  time  of  the  birth 
of  their  first  young,  they  measure  about  8-100  of  an  inch  in  length. 
The  young,  which  are  bom  living,  are  at  first  much  paler  green  in 
color  than  were  the  stem-mothers  when  first  hatched.    The  apterous  in* 
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dividnals  of  all  generations  appearing  after  the  spring  stem-mofher 
remain  greenish  in  color  throughout  the  season  up  to  when  the  sexual 
females  are  found  upon  the  leaves  in  the  fall.  These  deposit  the  over- 
wintering eggs  and  the  lice  are  also  of  a  salmon  or  pink  shade,  very 
much  like  the  stem-mothers  of  the  spring. 

I  have  counted  as  many  as  a  score  of  the  stem-mothers  in  the  spring 
clustered  over  the  surface  of  a  single  unopen  bud.  When  the  buds 
break  into  bloom,  these  stem-mothers  and  their  progeny  crowd  within, 
attacking  petals  and  inner  walls  of  the  corolla  as  well  as  the  stamens, 
style  and  ovary.  The  bloom  is  distorted,  becomes  withered  and  finally 
falls.  In  other  cases  the  clusters  of  lice  form  later  about  the  peaches, 
when  about  the  size  of  peas,  and  by  sucking  away  the  sap  cause  them 
to  also  fall  from  the  trees.  About  this  time  the  lice  will  also  begin  to 
infest  the  leaves,  curling  them  tightly,  by  infesting  their  under  sur- 
faces, and  when  severely  attacked  all  parts  of  the  leaf -blade  will  be 
completely  covered.  After  the  second  molt  of  the  stem-mothers, 
minute  drops  of  honey-dew  may  be  seen  to  form  at  the  tip  of  the 
insects 's  body  and  be  thrown  away  with  a  quick  movement.  This 
honey-dew  may  appear  before  the  buds  open  as  moist,  sticky  areas 
upon  the  twig  above  the  louse.  Later  in  the  spring,  the  leaves  in 
badly  infested  terminal  clusters  become  completely  coated  with  this 
secretion  and  attract  numbers  of  ants,  fiies  and  other  insects. 

The  infested  leaves  become  thickened  and  pitted  from  beneath,  turn- 
ing red  in  spots  and  finally  falling  away.  About  the  middle  of  May, 
1907,  many  peach  trees  in  Western  Colorado  were  almost  completely 
stripped  of  their  foliage  and  it  was  feared  by  many  growers  that 
some  would  never  revive. 

Winged  lice  developed  among  individuals  of  the  first  generation 
following  the  spring  stem-mothers  and  were  seen  in  the  orchards  as 
early  as  April  13,  1907.  They  appeared  as  a  rule  first  upon  leaves 
greatly  over-crowded  by  the  wingless  lice  and  soon  after  developing 
wings,  spread  to  other  leaves  and  trees  to  start  new  colonies.  The  pro- 
portion of  winged  ones  increased  as  the  season  advanced.  About  the 
middle  of  May  last  year  at  Grand  Junction,  when  the  leaves  of  the 
trees  had  become  heavily  infested,  not  only  winged  but  the  wingless 
lice  were  seen  to  commence  migration  in  great  numbers  from  peach 
trees.  By  the  last  of  May  or  the  first  days  of  June,  scarcely  a  single 
one  could  be  found  upon  them.  It  was  indeed  interesting  to  witness 
this  phenomenal  dispersion  of  plant  lice.  Each  seemed  anxious  to  for- 
sake the  peach  leaves  before  its  neighbor.  Some  days  the  air  in  badly 
infested  peach  orchards  would  be  filled  with  flying  aphides.  The 
ground  in  such  orchards  would  be  thickly  scattered  with  crawling, 
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wingless  aphides.  In  one  tn«taneo,  trunk^bandi  of  the  ilielqr  mih 
known  aa  ''Tree  Tanglcf cK)t ' '  had  lieen  placed  upon  apple  tr&m 
order  to  eatcb  the  crawling  woolly  aphidea.  Thene  appl«  treea  wen! 
adjoininiar  an  orchard  of  peach  and  when  the  crawling?  lice  from 
pleaches  started  up  the  trunks  of  the  apple  ihcy  were  caught  in  siiQ 
numhcm  that  the  lower  Imrders  of  the  banda  wait  graen  with  a  maai  i 
their  tM>dies.  The  |>e«eh  tn*es»  now  deserted  by  their  paraattfBs, 
aphides,  Jioon  began  to  form  new  leaves  and  withjn  a  few  w^ks 
once  more  in  hea^^y  foliage.  The  wingleaa  migrating  aphides  evidentl] 
perished  in  great  numbers  upon  the  ground  before  reaching  other  foixl 
planta;  »om<i  winged  ones  safely  reaehed  other  plants  at  a  distanoe, 
where  they  eatablished  new  coloniea  and  multiplied  until  the  winged 
mtgrantB  returned  again  to  the  peach  in  the  falK 

Ldfe  history  records  for  the  early  spring  generations  wan?  seem 
In  the  breeding  cages.  Stem*motheni  were  kept  alive  from  twenty-tbf 
lo  twenty-nine  days  from  hatching.  About  eight  days  psssed  fmoi 
batching  to  the  finit  mr^lt,  four  or  five  days  from  the  flnt  to  the 
ond  molt  and  aboiit  the  same  time  from  the  second  lo  the 
From  fifteen  to  seventeen  days  were  passed  by  the  stem-mother  from 
k^^rtiiifig  to  the  birth  of  the  first  young.  This  record  was  secured  Iqr 
oealhthig  single  stem-mothers  in  cagea  abno^  and  thns  demonalntiiif 
them  to  be  parthenogenetie.  The  first  young  were  bom  about  the  time 
of  the  third  molting  by  the  stem -mother.  Tha  maiimnm  number  of 
young  secured  from  one  st^m-mother  in  the  eagee  was  twenty-six 

The  first  young  of  the  neeond  ireneration  from  the  eggv  were 
batH  in  the  orchani  at  Palisade  nn  March  14,  1907,  though  some 
seonred  in  cages  as  early  as  March  i.     From  the  birth  of  the  seoood 
geoeration  to  the  first  molt  was  from  four  to  flira  days  and  Iroai 
tlietr  birth  to  their  becoming  equipped  with  wioga  was  on  an  ai 
of  from  e)evf?n  to  sixteen  days.    This  second  generation  uaually 
the  first  of  the  third  generation  abovit  twelve  to  seveoteeii  days  froo 
their  birth  and  at  about  the  time  the  first  winged  lice  appeared, 
a  portion  of  the  aeoood  geoeralioii  of  lioe  developed  wings.    FrottH 
twenty  eight  to  tUity-three  days  aeemed  about  the  length  of  life  frf»tn 
birth  to  death  of  a  aeeoiid  generation  indiridoal 

The  third  generatmi  of  agamic  aphidca  were  fouDa  m  toe  urchar 
at  Ormd  Junction  laat  mmmn  oo  Mareh  24    These  lice  are  a 
inaller  at  birth  than  the  generattoo  bcini  by  the  st4*m'mothers.     It  wiU 
ba  aaen  that  aa  man>'  aa  tbirtMA  fenefismia  of  the  green  peaeh  ■! 
naar  be  prodoetd  tlmnti^  a  aliii^  wemm  if  the  same  rale  of  i 
mmi  h  kopl  up  thfongli  the  smuiier  to  the  time  when  egga  are 
deposited  in  the  fall 
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The  food  plants  which  cany  the  species  throng^  its  summer  gen- 
eration appear  to  be  of  great  variety,  as  shown  by  the  list  already  men- 
tioned. So  few  lice  are  to  be  'found,  however,  upon  these  plants  dur- 
ing the  summer  in  comparison  with  the  countless  numbers  which  are 
produced  in  the  peach  orchards  in  the  spring  that  it  seems  veiy  prob- 
able that  other  plants  will  also  be  found  harboring  it  through  the 
summer  months. 

In  the  Grand  Valley  peach  orchards  the  first  returning  migrants 
were  noticed  about  the  middle  of  September,  when  I  found  them  col- 
lecting upon  the  dorsal  side  of  the  leaves,  principally  along  the  mid- 
rib and  veins,  though  they  were  not  altogether  restricted  to  these 
points.  No  early  examinations  of  peach  orchards  were  made  in  Mis- 
souri this  fall,  but  on  October  24,  oviparous  females  were  found  de- 
positing their  eggs  along  the  Mississippi  and  under  date  of  November 
5  Professor  Gillette  wrote  me  from  Colorado  that  the  eggs  were  be- 
ing deposited  upon  peach,  plum  and  cheriy,  though  many  of  the 
winged  and  wingless  viviparous  females  were  still  living  upon  many 
outdoor  plants  that  had  not  entirely  lost  their  foliage.  The  male 
insects  are  winged  and  appear  in  Colorado  from  about  the  middle  of 
September  to  when  they  are  killed  by  the  cold  nights.  In  Missouri, 
near  St.  Louis  many  eggs  were  still  being  freshly  deposited  in  peach 
orchards  as  late  as  November  16. 

Parasites  and  predaceous  enemies  rendered  the  orchardists  of  west- 
em  Colorado  much  service  in  destroying  great  numbers  of  these  in- 
sects last  summer.  Among  these  were  the  larvae  of  syrphus  flies  and 
lace- wings,  and  the  larvae  and  adults  of  lady  beetles.  A  small  hymen- 
opterous  parasite  was  seen  to  infest  the  lice  and  a  Thomisid  spider 
identified  by  Mr.  Banks  as  Thisumena  lepida  Thorell  was  observed  to 
be  of  service.  Sparrows,  canaries,  orioles  and  other  birds  were  also 
of  economic  value. 

Experiments  by  the  writer  towards  the  control  of  this  pest  were  un- 
dertaken against  it  only  so  far  as  it  affected  the  peach.  In  the  com- 
mercial orchards  of  Western  Colorado  its  only  injury  has  been  caused 
to  this  fruit. 

The  remarkable  power  peach  trees  have  of  reviving  after  being 
almost  completely  defoliated  by  these  lice  makes  the  insect  somewhat 
less  formidable.  However  trees  so  completely  stripped  of  their  foliage 
and  devitalized  as  they  are  in  some  cases  are  retarded  in  both  the  de- 
velopment of  the  tree  and  fruit.  From  a  practical  standpoint  the  de- 
struction of  the  lice  which  may  infest  the  fruit  buds,  blossoms  or  newly 
formed  peaches  may  be  considered  of  the  greatest  consequence  to 
the  grower. 
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We  find  insecticides  recommended  against  this  insect  in  the  works 
of  Dr.  Cyrus  Thomas,  formerly  state  entomologist  of  Illinois,  and  pub- 
lished in  the  transactions  of  the  Illinois  State  Horticultural  Society 
for  1876.  Townsend  observed  the  insect  in  New  Mexico  upon  peaches 
and  recommended  contact  spra3rs  against  it  in  Bulletin  No.  3,  New 
Mexico  Agricultural  Experiment  Station,  June,  1891.  Saunders, 
Weed  and  many  others  have  also  suggested  treatments.  Washes  of 
strong  soap-suds,  tobacco-water,  kerosene  emulsion  and  many  other 
contact  insecticides  commonly  used  against  sucking  insects  were  ad- 
vised. 

From  the  experience  of  the  writer,  it  has  seemed  that  time  and  man- 
ner of  application  has  had  much  to  do  with  successful  results.  I  have 
conducted  experimental  spraying  against  this  insect  near  St.  Louis, 
Missouri,  in  a  peach  orchard  of  about  one  hundred  and  thirty  medium 
aged  trees,  the  spraying  being  done  on  November  16.  In  Colorado  a 
commercial  peach  orchard  at  Palisade  was  carefully  selected  and 
treated  on  March  16,  1907,  when  the  stem-mothers  were  thickly  cover- 
ing the  outside  of  the  peach  bud.  The  peach  buds  were  swollen  and 
ready  to  burst  into  bloom.  The  first  new-bom  of  the  second  genera- 
tion were  appearing,  but  neither  these  tiny  green  lice  nor  the  larger 
pink-bodied  stem-mothers  had  gained  entrance  into  the  blossoms  be- 
yond the  reach  of  contact  sprays.  At  that  date  practically  all  of  the 
eggs  had  been  hatched. 

An  orchard  of  about  one  hundrt*d  peach  tn^es  at  Grand  Junction 
was  chosen  in  which  no  spraying  was  given  up  to  April  16,  when  por- 
tions were  given  a  thorough  treatment  with  difTerent  contact  sprays. 
At  the  time  this  spraying  was  done,  the  leaves  of  the  trees  were  badly 
infested  and  the  lice  concealed  to  a  large  extent  within  the  folds. 

In  both  of  the  orchards  a  thorough  spraying  was  given,  but  it  was 
plainly  apparent  that  the  orchard  first  mentioned — the  one  sprayed 
late  in  the  spring,  but  immediately  preceding  the  opening  of  the 
buds — was  the  one  in  which  the  better  results  were  secured.  In  the 
one  sprayed  after  the  leaves  had  become  curled,  it  was  found  almost 
impossible  to  reach  the  bodies  of  the  lice.  Some  of  course  were  killed 
when  a  stron^^  stream  of  spray  was  forccHl  into  the  branches  under  a 
high  pressure,  but  it  was  manifestly  too  late  to  expect  the  best  rs* 
suits. 

Among  the  most  promising  insecticides  used  in  the  experiments  and 
by  orchardists  who  sprayed  last  spring  for  this  pest  in  Colorado  were 
kerosene  emulsion,  containing  5<X  oil,  Scalecide  diluted  1  part  to  20 
parts  cold  water,  tobacco  decoction  made  by  stet^ping  for  an  hour  1 
pound  of  leaf  tobacco  or  2  pounds  strong  tobacco  dust  or  stems  in 
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4  gallons  of  water.  ''The  Black  Leaf  Extract  of  Tobacco"  proved 
equally  successful  when  used  at  the  rate  of  1  gallon  to  65  gallons  of 
oold  water. 

If  the  kerosene  emulsion  or  other  commercial  oil  emulsions  are  used, 
it  should  be  with  the  usual  precautions.  Complete  emulsification  and 
known  percentage  of  oil  are  essential.  The  above  strengths  of  emul- 
sion gave  no  injury  used  in  the  manner  described.  No  practical  bene- 
fit was  secured,  so  far  as  the  green  peach  aphis  is  concerned,  from  the 
use  of  orchard-boiled  or  commercial  lime-sulphur  washes,  applied  late 
in  the  spring  just  before  the  buds  open.  All  spring  prunings  of  the 
peach  twigs  should  be  gathered  up  and  burned  to  prevent  the  aphis 
eggs  harbored  upon  them  from  hatching  and  the  lice  crawling  back 
upon  the  tree. 

[Mr.  Headlee's  paper  on  DiahroUca  vittata,  together  with  the  diBcnssion 
thereupon,  has  been  held  till  the  next  issue,  owing  to  delay  in  submitting  the 
mannscript — B.  P.  F.] 

The  following  paper  was  presented : 

A  KEY  SUGGESTED  FOR  THE  CLASSIFICATION  OF  EN- 
TOMOLOGICAL  RECORDS 

By  W.  E.  Hinds  and  F.  C.  Bishopp. 

Object  and  application  of  key.  This  key  is  designed  to  facilitate 
the  arrangement  of  entomological  notes,  materials,  etc.  It  is  not  to  be 
used  as  are  guide  cards,  but  all  cards  belonging  in  the  key  are  placed 
together  in  front  of  the  note  file  to  show  the  general  plan  of  arrange- 
ment of  the  notes  which  follow.  Thus  one  key  serves  for  the  entire 
note  system  and  no  repetition  is  needed  for  the  various  species  regard- 
ing which  notes  are  made. 

It  is  not  at  all  necessary  that  all  notes  to  be  classified  according  to 
this  key  should  be  prepared  in  any  particular  form  or  kept  together 
in  one  place.  In  fact,  the  key  may  be  applied  almost  equaUy  well  to 
any  notes  except  those  in  bound  books.  No  argument  is  needed  as 
to  the  many  advantages  of  the  modem  card  system  over  the  old  bound 
note  book  system.  The  size  of  cards  to  be  used  is  a  matter  for  per- 
sonal choice  and  the  only  argument  for  uniformity  is  that  of  conven- 
ience in  filing  and  handling  the  notes.  In  the  Cotton  Boll  Weevil  in- 
Testigation  a  four  by  six  inch  card  was  found  to  be  most  convenient 
for  field  notes  and  therefore  adopted  for  practically  all  records  of 
tiie  investigation.    The  cards  were  prepared  by  the  printer  in  the 
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form  of  board  covered  books  of  fifty  sheets  each.    The  leares  were 
perforated  to  form  the  cards  as  they  were  removed  from  the  binder. 

Notes  of  any  unusual  size  may  be  conveniently  placed  in  the  file 
by  enclosing  them  in  a  manilla  envelope  of  exactly  the  sixe  of  the 
standard  card  adopted.  Envelope  and  note  are  headed  alike  to  in- 
sure their  identification.  Old  loose  notes  may  be  thus  brought  into 
the  file  with  modem  cards. 

As  a  matter  of  convenience  we  have  found  it  best  to  place  the  key 
on  cards.  On  a  card  placed  in  front  of  the  key  proper  should  be  given 
an  alphabetical  list  of  the  ordinal  names  adopted  or  to  be  followed  by 
the  user  of  the  note  system.  The  notes  on  each  order  of  insects  then 
follow  in  the  sequence  indicated  on  the  first  card.  Under  each  order 
the  notes  are  arranged  alphabetically  by  generic  names  and  the  species 
alphabetically  under  each  genus.  The  notes  on  a  single  species  are 
thus  brought  immediately  together  under  the  scientific  name  of  the 
species.  If  the  common  name  is  more  familiar,  a  cross  reference  can 
be  made  from  an  alphabetical  list  of  common  names.  Thus  far  the  ar- 
rangement Is  purely  alphabetical^  but  beyond  this  point  the  necessity 
for  some  definite  method  of  arrangement  arises  to  enable  anyone  to 
find  desired  notes  among  a  large  amount  of  data  and  to  make  the  file 
accessible  to  and  usable  by  any  other  than  the  original  maker  or  filer 
of  the  notes. 

The  key  indicates  the  topical  headings  to  be  used  and  the  arrange- 
ment to  be  followed  in  filing  the  notes  on  each  and  every  species  alike. 
It  is  no  longer  possible  to  follow  an  alphabetical  plan  and  the  decimal 
^3rstem  used  in  the  Dewey  system  of  library  cataloging  and  in  the 
great  work  of  the  Concillium  Bibliographicum  has  therefore  been 
adopted  in  its  principal  features.  Under  each  species  name,  the  notes 
are  filed  strictly  accordinM:  to  the  decimal  sequence  of  numbering,  ex- 
cept in  a  few  east's  where  subdivisions  can  be  better  arranged  alphabet- 
ically. In  the  key  a  certain  decimal  number  is  given  to  each  topic 
or  subject  heading,  into  which  the  study  of  the  insect  may  be  sub- 
divided and  this  same  subject  and  decimal  number  should  always 
be  given  as  the  heading  on  the  note  to  be  filed.  The  statement  of 
both  number  and  subject  prevents  errors  and  the  misplacement  of 
notes. 

'Miscellaneous  notes  or  those  on  undetermined  species  may  be  filed 
temporarily  under  their  accessions  number. 

The  first  part  of  the  key  applies  to  general  things  which  aMist  in 
systematizing  one's  work  and  related  records. 

Heading  of  notes.  Ever>'  note  or  card  should  deal  preferably  with 
one  subject  only.    The  card  is  given  appropriate  heading  and  in  da- 
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termining  tlus  the  key  is  almost  indispensable.  The  upper  left-hand 
comer  is  always  reserved  for  the  decimal  number  associated  with  the 
proper  subject.  The  scientific  name  of  the  species  considered  appears 
at  the  top  and  middle  of  the  card.  Below  the  species  name  is  given 
the  subject  heading,  locality,  date,  etc.  The  author's  name  should 
also  appear  on  each  note. 

The  decimal  numbering  may  be  conveniently  done  by  a  specially 
constructed  rubber  stamp  made  after  the  manner  of  the  ordinary 
band  dating  stamps.  This  special  stamp  should  have  at  least  six 
bands,  each  bearing  in  vertical  line  the  following  fifteen  characters  as 
separated  by  dashes:  1 — 2 — 3 — 4 — 5 — 6 — 7 — 8 — 9 — 0 — . — , — : — ( — ) 
Space  cannot  be  taken  here  for  a  discussion  of  the  proper  use  of  the 
comma,  colon  and  parentheses.  It  is  the  same  as  in  the  Dewey 
System. 

The  use  of  guide  cards.  In  the  key  itself,  guide  cards  are  used 
for  indicating  only  the  primary  divisions:  Generalia,  Work,  Life 
History,  etc.  It  is  well  to  list  on  the  guide  card  the  next  series  of 
subdivisional  headings  occurring  under  it. 

Among  the  notes  to  be  filed,  guide  cards  should,  of  course,  be  used 
for  each  species  and  headed  with  the  names  of  the  order,  genus  and 
species.  Beyond  this  the  use  of  guides  is  purely  a  matter  of  personal 
convenience  and  the  filer  may  decide  for  himself  whether  he  cares  to 
give  any  special  significance  to  the  color  of  card,  size  of  tabs,  etc.  The 
guides  in  no  way  alter  or  interfere  with  the  application  of  the  key. 

Cross-references.  If  the  subject  matter  on  a  card  relates  to  more 
than  one  insect,  a  cross  reference  card  is  made  and  filed  under  the 
name  of  the  other  species,  in  the  proper  decimal  sequence  of  the  sub- 
ject. Similarly,  a  cross  reference  is  made  if  the  record  relates  to 
more  than  one  topic  in  the  study  of  one  species  or  if  the  data  may  have 
application  to  more  than  one  topic. 

Amplification  of  key.  Throughout  the  key  there  is  ample  room 
for  further  development  as  may  be  required  to  adapt  it  more  fuDy  to 
the  study  of  any  new  subject  and  insertions  may  be  made  as  they 
are  found  to  be  needed.  It  will  be  noted  that  in  the  series  of  main 
divisional  numbers,  8  and  9  are  unoccupied.  In  these  cases,  as  in 
similar  ones  throughout  the  key,  wherever  numbers  have  been  omitted 
or  are  unoccupied,  there  is  room  for  additional  subjects  of  properly  co- 
ordinated character.  Changes  may  be  made  to  suit  the  user,  either  in 
the  wording  or  character  of  a  subject  heading  to  fit  any  special  need, 
but  if  there  be  room  for  addition  of  the  needed  subjects,  it  would 
seem  better  to  add  than  to  substitute.  In  this  way  the  key  is  ren- 
dered more  complete  and  generally  applicable.    Inappropriate  head- 
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ings  are  simply  oniuBed,  but  remain  in  the  key  for  the  miggestive  value 
they  have  and  for  use  under  species  to  which  they  do  apply. 

Practical  usefulness  of  key.  A  fairly  complete  outline  of  this 
sort  .is  valuable  for  its  continual  suggestion  when  undertaking  the 
thorough  study  of  any  species.  With  any  large  volume  of  notes,  par- 
ticularly relating  to  one  species,  some  system  is  indispensable.  The 
kej  given  herewith  has  been  put  to  thorough  test  in  the  large  amount 
of  note  material  accumulated  by  the  numerous  agents  of  the  Bureau 
of  Entomology  during  the  six  years  of  the  Cotton  Boll  Weevil  investi- 
gation. Because  of  its  proven  value  in  this  work,  it  is  presented  here 
as  a  suggestion  of  the  possible  divisions  in  the  study  of  an  eoonomie 
entomdogical  subject  and  as  a  practicable  means  of  so  arranging  the 
records  as  to  make  them  at  all  times  easily  accessible  and  completelj 
useftd  and  also  because  the  system  seems  to  be  of  general  applicabil- 
ity in  economic  entomology. 


Key  to  Clawlfkartim  ol  Hntomolotical  Rsoofdi 


O  GtatnJU. 

•1   BIMIovimphr. 

01.1  Indices  and  rH^rtnem, 

01.2  Special  Uteratnre. 

01.8  State  laws  affectlnc  entomology. 
01.81  Quarantine  regulationa. 
01.32  Inspection  of  noraenr  etock. 

Ol.S  Literature  to  eecnre. 

01.9  Mtacellaneooa  literature. 

•9  StaUstiaal  data. 

02.1  CllmatolofflcaL   (See  44  alM>.) 

02.2  Geoloflcal. 
02.8  Crop  reports. 

02.4  Special  census  reports. 
Ot.5  Special  crop  statistics. 

•a  cuppiAvs. 

08.1  Bntomoloirlcal  workers. 

08.2  Insect  life  histories. 
(R««  71  for  srrangement. ) 

08.8  Insect  seasonal  histories. 
(See  71  for  srranfement) 

08.4  Insect  control,  natural. 

08.41  CUmatoloffical. 

08.42  Parasites. 

08.48  Predatory  enemies. 
08.44  Diseases. 

08.5  Insect  control,  artiSclal. 

08.51  Traps. 

08.52  Insecticides. 
08.521.  Stomsch    poisons. 

(Arrange  alphabetically.) 
08.522  Contact    insecticides. 
08.528  Pumlgants. 

08.53  Repellents. 


O  GcfMimlU,  Omlihii^<f . 
OS   CllpplM«n« 

08.54  Machines. 

08.55  Treatment  of  crop  after 
Testing. 

08.56  Restriction  of  spread. 

03.57  Cultural  control 
08.6  Distribution. 

08.61  Geographical. 

08.62  GeologicaL 

04  Aee^mata. 

04.1  Appropriations. 

04.2  Salaries. 
(K.8  Bqulpmeat 

(K.81  Pumiturt  and  flztnrsa. 
04.82  Sdentifle  apparatna. 
04.88  Tools  and  machinery. 

04.84  Ubrary. 

04.85  Uts  stociL 
04.4  Mslntensnce. 

04.41  Supplies. 

04.42  Repairs. 

Of .9  Postage,  stationery,  etc. 

04.51  Postage  sccount 

04.52  Stationery   accounta. 

04.53  Telegraph  accounta. 

04.54  Telephone  accounta. 

04.6  Trarel. 

04.7  Prelght  and  siprsss. 
04.0  Contingent  expenses. 

05  Sp«elM  llirta. 

OS.!  Rconomic  insects. 
05.2  Insects    reported    during 
spondence. 
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O  GcfMimlUt  CarUmued, 

06  Hoiit  Hats. 

06.1  Animal  hosts. 

06.2  Plant  hosts. 

07  Doemmentfl, 

•8  Conrespondenee. 

08.1  Special  mailing  lists. 

09  MlaeelUtneovs. 

09.1  InTentory. 

09.2  Common  name  directory  of  in- 
sects. 

ITofk. 

10  "Work  projected. 

10.1  Outlines   prepared   for   projects. 

10.2  Forms  for  tabular  records. 

11  "Work  on  kmnd. 

12  (4«e«tloiis. 
18  Inatractions. 

13.1  Forms  for  uniform  note  records. 


14  Reports  of  apeeleay 

to  be   liiTestls»ted. 
16  Metkoda  and  nppnmtns. 
18  Illnstmtlons. 

18.1  Photography. 

18.11  Formulae,  tables  and  method 
notes. 

18.12  Negative  catalog.  (Arrange 
alphabetically  by  subject,  re- 
ferring to  consecutlTe  num- 
bers assigned  to  negatlTes.) 

18.2  Drawings. 

18.21  Record  of  sketches. 

18.3  Cuts. 

18.81  Catalog  of  cuts.  (Arrange 
alphabetically  by  subject, 
referring  to  consecutive  num- 
bers assigned  to  cuts  and  to 
where  cuts  have  been  used.) 

18  Reports  of  eompleted  work. 

19.1  Periodical  reports  of  agents. 

19.2  Publications  lUted. 

2UfeHlrtory. 
81  Kit*. 

21.1  Description. 

21.2  Embryology. 

21.5  Duration  of  stage. 

21.6  Hatching. 

88  fjnrrn. 

22.1  Description. 

22.2  Anatomy. 

22.21  External. 

22.22  Internal. 


2  Life  History,  Continued. 

83  I^nrrm. 

22.3  Growth. 

22.4  Molts. 

22.41  Process  of  molting. 

22.42  Effect   of   food   supply   upon 
number  of  molts. 

22.43  SIse  between  molts. 

22.5  Duration  of  stage. 

22.6  Pupation. 
22.61  Pupal  cells. 

88  Pnpn. 

23.1  Description. 

23.2  Anatomy. 

23.5  Duration  of  stage. 

23.6  Transformation. 

84  Adnlt. 

24.1  Description. 

24.2  Period   from    transformation    to 
emergence. 

24.21  Changes  before  emergence. 

24.3  Emergence. 

24.31  Changes  after  emergence. 

24.4  Slse  of  adults. 

24.41  Dimensions. 

24.42  Weights. 

24.43  Relation     of    slse     to     food 
supply. 

24.5  Duration  of  life. 

24.51  Upon  buds  alone. 

24.52  Upon  seed  pods  alone. 

24.53  Upon  foliage  alone. 

24.54  Upon  sweetened  water. 

24.55  Without  food  but  with  water. 

24.56  Without  food  or  water. 

24.57  Average   length  of  life,  nat- 
ural condition. 

24.58  Hibernated     adults     without 
food. 

24.6  Sexes. 

24.61  Secondary  sexual  characters. 

24.62  Relation  of  sise  and  color  to 
sex. 

24.63  Proportion  of  sexes. 

24.631  In  spring. 

24.632  In  mid-summer. 

24.633  In   autumn. 

24.634  During  hibernation. 
24.635.  Among  migrating  adults. 

24.64  Temperature    Influence    upon 
sex  determlnstion. 

24.7  External  anatomy. 

24.8  Internal  anatomy. 

24.9  Physiology. 

85  DeTelopn^ent* 

25.1  Number  of  generations.     (Local- 
ities arranged  alphabetically  by 
state  and  town.) 
26.11  Minimum  number  la  season. 
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2  Ufe  fUftory,  Qmtmued. 
26  DeTelopHieat. 

25.12  Mazlnmin  number  In  tcMon. 

25.18  ArtTtLgt  number  In  tenson. 
25.2  Temperature  Inflneocee. 

(See  81.12.  81.42  nnd  44.) 

25.21  On  activity  of  adults. 

26.22  On  rapidity  of  derelopment 

26.221  Durlns  winter. 

26.222  During  summer. 

26.228  Proportion    of    stages    at 
different  periods. 

26.23  On  sex  determination. 

26.24  BffectlTe  temperature  studies. 
26.8  Proportion  of  Infested  fruit  pro- 
ducing adults. 

26.6  Duration  of  life  cycle.     (Locali- 
ties  arranged   alpbabetically   by 
state  snd  town.) 
26.51  Maximum  duration. 

26.62  Minimum  duration. 

26.63  Average  duration. 

29  HaMta. 

26.1  Food    plants.     (Ust    by    Order, 
Family,  Genus  and  Species.) 

26.11  Portion    of    plant    attacked, 
and  effects. 

26.111  Leaf  buds. 

26.112  Fruit  buds. 

26.118  Foliage.  Including  petioles. 

26.114  Flowers. 

26.115  Fruit. 

26.116  Seed. 

26.117  Stem.     (Trunk  snd 
brsncbes.) 

26.116  Bsrk. 

26.119  Root. 

26.12  Tests  of  other  plsnts  for  food. 

26.13  Rupc<»ptlhlllty  of  different  vs- 
rletles  of  food  plsnts. 

26.19  Occorr^nc^     on     other     than 
food  plants. 

26.2  Hosts. 

26.3  Vrfj. 

26.4  Feeding  habits. 
•-»«;4i   Ijirrsl. 
1*4)42  Adult,    msl^. 
26.43  Adult,    f^msl^. 
1*6.44  Both  sexes  tccether. 

26.4.%  Feeding  on  certain  plant  spe- 
cies. 
20.431  Temperature  influence   on 
fe«^lng      activity.       <  Bee 
25  2.) 
26.462  Feeding  activity  In  differ- 
ent parts  of  the  day. 
26.458  I.4>cstlon    of    food   supply 
by  sdults. 

26.46  Dfetructlve  power  by  feeding. 

26.47  Cannibalism.     (See  48.) 


2  Life  Kbtorrr  Omlmtied. 
29   Habits. 

26.48  Predactomi  haMta. 

26.461  Among  larrm. 

26.462  Among  adulta. 

26.49  Movement  on  food  plant 

26.491  DuHng  day. 

26.492  During  night 

26.6  Trap  foods.  (Sss  61.1  and  51.2.) 
26.6  Adaptive  capacity. 

26.61  To  variations  In  food  supply. 

26.62  To  variations  la  ellmatolog- 
leal  condltiooa. 

27  Repro4««tloB* 

27.1  Copulation. 

27.11  Age  at  bsginaiag. 

27.12  AUractlon  bstwasn  snca. 
27.18  In  spring  before  fesdiag. 
27.14  Duration  of  copalatloii. 
26.16  Polygamy. 

26.16  Polyandry. 

27.2  Fertility. 

27.21  From  a  singia  copolatloB. 

27.22  Parthenogensala. 

24.28  Fertility  of  hlbaraatad  Indl- 

viduals. 
27.24  Duration  of  fertility. 

27.3  Ovlposltlon. 

27.31  Age  St  bsginaing. 

27.82  Period     between     copulation 

and  ovipoaltion. 
27.38  Portion  of  plant  chosen   for 
ovlposltlon. 
27.881  Leaf  bnda. 
27..*UI2  Fruit  buda. 
27.833  Foliage,    Ineliiding  petiole. 
27.884  Flowera. 

27.335  Fruit 

27.336  Seed. 

27.837  Stem.  Including  trunk  and 

branches. 
27.338  Bark. 
27.3.39  Root 
27  34  Mlscellsneous  places  for  ovl- 
posltlon. 
27.3.%  Th«>  set  of  ovlposltlon. 

27.3.M  I»rellmlnary    ezaminatloo. 
27.3r»2  Formation  of  cavity. 
27.3.%3  Deposition  of  egg. 
27.ar»4  Healing  of  cavity. 
27. .'i.*!?  Time   required   to  depoalt 
an  egg. 

27.356  Position  of  female  whila 
ovipositing. 

27.357  Activity  In  ovipositing 
during  different  parts  of 
day. 

27.358  Stimulation  to  ovipoaltlos 
by  abundance  of  food  sup- 
ply. 
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2  Ufe  Hlitory,  CkmUnued. 
27   Reproduction. 

27.360  Number  of  eggs  deposited. 
.27.36  Selection  of  aninfested  places 
for  oTlpoeition. 

27.87  Dependence     of     oyiposttton 
upon  food  supply.  (See  82.7.) 

27.4  Effects  of  oylposltlon. 

27.41  In  yarious  portion   of  plant 
species. 
27.411   (List  as  under  26.11.) 

27.5  Period  of  ovlpoeltlon. 

27.61  In  hibernated  Individuals. 

27.62  In    first    generation    Indlyid- 
uals. 

27.53  In  individuals  of  other  gen- 
erations. 

27.54  First  oylposltlon  in  season. 

27.55  Last  ovipositlon  in  season. 

27.6  Rate  of  oylposltlon. 

27.61  Dally  rate  in  laboratory. 

27.62  Daily  rate  In  field. 

28  Protection. 

28.1  Egg. 

28.11  When  deposited  Internally. 

28.12  When  deposited  externally. 

28.13  By  Isolation. 

28.14  By  extemsl  structure. 

28.15  By  protectlye  excretions. 

28.2  Larva. 

28.21  By  place  of  development. 

28.22  By  external  structure. 

28.23  By  protective  devices. 

28.231  By  repellent  odors. 

28.232  By     protective     construc- 
tions. 

28.233  By  protective  excretions. 

28.24  By  habits. 

28.241  Concealment. 

28.242  Feigning  death. 
28.248  Feeding  internally. 

28.25  By  fighting  ability. 

28.26  By  locomotion. 
2a261  By  fiight 

28.262  By  running. 

28.263  By  swimming. 
28.29  By  coloration. 

28.291  Mimicry. 

28.202  Warning  coloration 

28.3  Pupa. 

28.31  By  place  of  pupation. 

28.32  By  molted  skins. 

28.88  By  protective  constructions 
28.881  Cocoons. 

28.332  Earthen  cells. 
28.388  Leaf  rolling. 
2a334  Gall  formation. 
28.80  By  coloration. 

28.4  Adult 

28.41  By  place  of  transformation. 


2  Life  History,  OmUinwd. 
28   Protection. 

28.42  By  extemsl  »tructure. 

28.48  By  protective  devices. 

28.481  Repellent  odors. 

28.432  Protective  constructions. 

28.433  Protectlye  excretions. 
28.44  By  habits. 

28.441  Concealment. 

28.442  Feigning  death. 

28.443  Feeding  Internally. 

28.40  By  coloration. 

28.401  Mimicry. 

28.402  Warning  coloration. 

20  Mmltipllcntlon. 

20.1  Annual    progeny    of    one    pair. 
(Theoretical.) 

20.2  Number  of  Individuals  per  acre 
based  upon  field  counts. 

20.3  Relation     of    multiplication     to 
food  supply. 

20.4  Restrictions  upon  multiplication. 
(See  4  and  6.) 

3  Seaiooal  History. 

81  Hlbommtlon. 

31.1  Entrance  into  hibernation. 

31.11  Time  of  entrance. 

31.12  Temperatures  affecting  en- 
trance.    (See  25.2.) 

31.13  Gradual  entrance. 

31.14  Stages  entering  hibernation. 
31.16  Congregation    of    Indlvltfualo 

preceding  entrance  into  hiber- 
nation. 

31.16  Mortality  occurring  at  time 
of  entrance  into  hibernation, 

31.17  Activity  during  hibenurtioo 
period. 

81.2  Shelter  during  hibernation. 

31.21  Apparently  favorabla  cvndT- 
tionsL 

31.22  Apparently  nnflsvorabre  con- 
ditions. 

31.3  MorUlity  during  hibernation. 

31.4  Emergence  ftom  hibernation. 

31.41  Time  of  emergence. 

31.42  Climatic  coodltlooa  affectins 
emergence. 

31.43  Re-hlbemation. 

31.44  Number  and  percentages  sur- 
viving hibernation. 

31.5  Duration  of  hibernation. 

31.51  Localities  of  observations  ar- 
ranged alphabetically  by 
state  and  town. 

82  Hibernated  IndlTldnaln.. 

32.1  Finding  food  supply  In  spring. 
32.11  DlsUnce   hibernated   individ- 
uals win  go  to  food. 
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3  Scaaooal  Wttorff  QnUinusd. 

so  HlkeniAted  iBAlTtAsAliu 

82.2  Natnrv  of  lint  food  mipply. 
82.8  Prtferrcd  food  lapplj. 
82.6  Duration   of   life   of   hibernated 
Indlrldoala. 

82.6  IfoTcmeBt  of  hlbtmatod  IndlTld- 
oats  In  field  before  beginning  re- 
production. 

82.7  OTlpoaltlon  dependent  upon  food. 
<8ee  27.87.) 

82.8  Abundance  of  hibernated  Indlrld- 


88  Fwgie—  of  lBff««taUom. 

88.1  RpeclM  Injury  verttie  food  pro- 
duction. 

88.2  Effect  of  maximum  Infestation 
upon  epedes  multiplication. 

88.8  Proportion   of   food   supply    at- 
tacked not  destroyed. 
88.4  Relation  of  species  to  crop  pro- 
duction. 
88.41  Spedal  crop. 

88.411  Percentage    of    crop    de- 
stroyed. 
84  Dlflp«raloB»  apg— dl  off  spcelMi. 
(See  68.) 

4  Natonl  CoolroL 

41  MMliaalcAl  eoBtrol. 

41.1  Resistance  to  attack  of  species 
by  normal  special  plant  struc- 
tures. 

41.11  Plloslty  of  stems. 

41.12  Appresslon  of  florsl  enrelopcs. 

41.2  Resistance  to  species  sttsck  by 
abnormal  plant  growths. 

41.21  By  gall  formation. 

41.22  By  proliferation  la  buds. 
41.28  By  proliferation  In  seed  pods. 
41.24  By  proliferation  In  stem. 
41.28  By  proliferation  In  root. 

41.26  Influence  of  locality  on  pro- 
liferation. 

41.27  Influence  of  season  on  prolif- 
eration. 

41.28  Influence  of  Tsrlety   on   pro- 
liferation. 

41.20  Influence  of  artificial   condi- 
tions upon  proliferation. 

41.291  CultlTStlon. 

41.292  Fertilisation. 

41.4  Artlfldsl  stimulation  to  prollfer- 
stlon. 

41.41  In  bods. 

41.42  In  seed  pods. 

41.6  MoffUllty  In  species  due  to  pro- 
liferation. 

41.61  In  bn^ 

41.62  In  sc«l  pods. 


4  Ngtonl  GocHrok  Ocmlmutfd. 
41    ModMBlcAl   eoBti^l. 

41.6  Ifamisr  In  which  death  Is  caused 
by  proliferation. 

41.7  Rearing  stages  on  prollfld  cells 
as  food. 

41.8  Proliferation  started  from  other 
causes  than  species  attack.  (Ar- 
range alphabetically.) 

41.9  Occurrence  of  prollfM«tlon  In 
other  plants  than  spedal  spedes. 
(Arrange  alphabetically  by  or- 
der, etc.) 

48  R«stmlBt  mpoB  syooioa  attsielc 
hr  luiMtfl  off  vrowtk  off  t—4t 

plABt. 

42.1  Rapid  maturing  of  fruit. 

48  CABnIkAllm.     (See  26.47.) 

48.1  Among  adults. 

48.2  Among  Isrra. 

44  Bjr  cllnsatolosloal  —4HI— . 

(See  02.1.) 

44.1  Heat  or  drying. 

44.11  Mortality     In     picked     fresh 
fruit 

44.111  Buds. 

44.112  Flowers. 

44.113  Reed  pods. 

44.12  Mortality    In    dried    hanging 
fruit. 

44.121  Buds. 

44.122  Flowers. 

44.123  Seed  pods. 

44.13  Mortsllty  In  fhllen  fruit 
44.181  Buds. 

44.132  Flowers. 
44.188  Seed  pods. 

44.14  Heat  effect  upon  adnlta. 
44.141  On  hot  ground. 

44.2  Cold. 

44.21  fCffects  of  frosts. 

44.211  Upon   food  supply. 

44.212  !*pon  life  of  sdults. 

44.213  Upon     life    of    Immature 
stages. 

44.22  Effect    of    mlalmom    winter 
temperatures. 

44.221  ITpoo  llf^  of  adulta. 

44.222  ITpon    life    of    Immature 
stage*. 

44.26  Eiperlments   In  artlfldal   re- 
frigeration. 
44.8  Humidity. 

44.81  Drought 

44.82  BaceasWe  humidity. 
44.4  Predpltatloo. 

44.41  Precipitation  defidcat 

44.42  Predpltatloo  eaceaslTe. 
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44  Bjr  ellauitolofflcal  condltloiis. 

44.6  OTerflows. 

44.51  In  summer. 
44.62  In  winter. 

44.66  Experiments      In      drowning 
adalts,  floating. 

44.66  Experiments      in      drowning 
adults,  submerged. 

44.67  Experiments  in  drowning  im- 
mature stages. 

44.68  Experiments    in    submerging 
eggs. 

46  Dlseaaes  of  speetes. 

46.1  Fungus  diseases. 

46.2  Bacterial  diseases. 

46  Parasites. 

46.1  Breeding  of  parasite  species. 
46.11  Species  list  of  primary  para- 
sites. 

46.111  Parasites  of  egg. 

46.112  Parasites  of  lanra. 

46.113  Parasites  of  pupa. 

46.114  Parasites  of  adult 

46.2  Mortality  due  to  parasites. 

46.21  In  egg  stage. 

46.22  In  larval  stage. 
46.28  In  pupal  stage. 
46.24  In  adult  stage. 

(Arrange    data    by    locality 
and  date.) 
46.8  Transference     of     parasites     of 

other  Insects  to  species. 
46.4  Hyperparasitlsm. 

46.41  Species  list. 
46.6  Increasing  efficiency  of  parasites. 
^6.51  Importation  of  parasites. 

46.511  Transference  of  parasites 
from  one  locality  to  an- 
other. 

46.512  Introduction  of  foreign 
parasites. 

46.52  Artificial     propagation     and 
distribution. 

46.521  On  preferred  host. 

46.522  By  securing  concentration 
on  desired  host  by  prac- 
tices affecting  multiplica- 
tion on  alternate  hosts. 

47  Predatorr    enemies. 

47.1  Insects.  (Arrange  by  order, 
genus,  and  species  alphabetically, 
as  suggested  in  explanation  of 
key.) 

47.2  Arachnids.     (Arrange  as  above.) 

47.3  Crustacea.     (Arrange  as  above.) 

47.4  Pisces.     (Arrange  as  above.) 

47.5  Reptllla.     (Arrange  as  above.) 


4  Natoral  Cootroly  Continued. 
47   Predatory  eaeoiles. 

47.6  ATes.     (Arrange  as  aboTe.) 
47.61  Examinations   of  bird  stom- 
achs. 

47.7  Mammals.     (Arrange  as  abOTe.) 

5  Artifidal  CcmtroL 

61  Traps. 

51.1  Trap  foods,  unpolaoned. 
61.11  Sweets. 

61.2  Trap  foods,  poisoned. 

51.8  Trap  lights. 

61.4  Trap  shelters. 

51.5  Trap  rows. 

62  iBseetlcldes. 

52.1  Stomach  poisons.  (Arrange  al- 
phabetically.)     (See  59.41  also.) 

52.2  Contact  Insecticides.  (Arrange 
alphabetically.) 

52.3  Fumlgants.  (Arrange  alphabet- 
ically.) 

52.9  Other  insecticides  tested.  (Ar- 
range alphabetically.) 

68  Repellents.       (Arrange  alphabet- 
ically.) 
64  Farm  asaclilBerjr. 

54.1  Sp<H:lal  machines  for  the  de- 
struction of  pest. 

54.2  Attachments  to  machinery  com- 
monly used  in  cultivation  of 
crop. 

54.3  Machines  for  aiding  in  destruc- 
tion of  food  supply. 

54.4  Improved  machines  advisable  for 
general  farm  use. 

66  Treatment  of  erop  after  kar- 
vesting. 

55.1  Temporary  storage. 

55.11  Cold  storage. 

55.12  Elevators. 

55.13  Cellar  storage. 

55.2  Mechanical  treatment  of  crop. 

66  Restriction  of  spread. 

56.1  Quarantines. 

56.11  Regulations  of  various  states. 
(Arrange  alphabetically.) 

56.2  legislative  enactments  desirable. 

56.3  Restricting  of  movement  of  crop 
within  border  of  infestation. 

56.4  Disinfection  of  shipments  to 
points  beyond  border  of  infesta- 
tion. 

56.41  Treatment  of  crop  shipped. 

56.42  Treatment  of  cars  used. 
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66   RMtrlc 


S6.7  RMtiictlon   of  maltipllcmtion  of 
■pedes. 

66.71  Hand  picking. 

56711  Of  IniecU  themaelTes. 
56.712  Of  Infested  fruit 

56.72  Bnrlal  by  cultlratlon. 

56.721  Of  insects  themselves. 

56.722  Of   Infested    fallen   frnlt  . 
(See  57.6.) 

56.73  Trapping  hibernated  Indlrld- 
ualR.     (Ree  51.) 

56.74  I>eiitrurtlon  of  favorablt  hi- 
bernation quarters. 

56.75  Proper  spacing  of  rows  and 
plants. 

5676  Fall  destruction  of  food  sup- 
ply.     (See  54.3  and  57.7.) 

56.77  Rotation  of  crops.  (Bee 
57.9. ) 

8T  Cvltmral  metlioda  of  eomtrol. 

67.1  Selection  of  best  seed. 

57.2  Thorough  preparation  of  soli. 

57.3  Pertlllsation. 

67.4  Barly  planting  or  onlform  plaat- 
Ing. 

57.5  Thorough  cultlratlon. 

57.6  Early  hanrestlng. 

67.7  Barly     dcstructloii     of     annual 
plants. 

67.8  Fall  breaking  of  land. 

67.9  Rotation  of  crops. 

69  Bxp«rlMiemt«l  faraa  ^rork. 

69.1  Data  regarding  locations. 

59.11  Alphabetical  lUt  of  localities 
arranged  by  years. 

59.12  Alphabetical  list  of  names 
and  addresses  of  owners  and 
operators  of  farms. 

59.13  Geological  conditions  repre- 
sented by  farms. 

59.14  Cllmatologlcal  conditions  rep- 
resented by  farms. 

59.15  Proposals  for  experimental 
work. 

59.16  Contracts  for  experimental 
work. 

59.2  Data  regarding  experiments  with 
crops. 

59.21  iSarly  planting  tests. 

59.22  iJkttf  planting  tests. 

69.23  Variety  testa. 

59.24  Fertiliser  testa. 

59.25  CultUatloB  testa. 

69.26  Boll  testa. 

69.27  Isolation  tssta. 


5  Aftlfinl  Cootvol,  Qmtinued. 

69   ■xp^rlmemtal  terai  work. 

50.3  Dau  regarding  insect  condltiosa. 
(Arrange  by  locality  alphabtt- 
ically  and  chrooologlGally. ) 

60.4  Dau  regarding  rtmadial  szperi- 
menta. 

69.41  Paris  gr«an  txparlmsnta. 

69.411  Applied  as  diwt 

69.412  Appllad  as  apray. 

69.46  Cultural      remedial      azperl- 
menta. 
69.6  Dau    regarding   eultural    condl- 
tiona. 

69.61  Prcparatioa  of  aolL 

69.62  FertiliaaUoa  gtren. 
69.58  Time  of  planting. 
59.54  CultiTation  glrtn. 
69.56  Deatmction  of  pianta. 
59.56  Fall  treatment  of  soil. 

59.6  Dsta  regarding  crop  condltiooa. 

50.61  Germination. 

50.62  Growth  before  flowering. 

59.63  Flowering. 

69.64  Betting  of  trnlt 
59.66  Harreatlng. 

69.66  Yield. 

69.67  Foliage  area. 

69.68  Number  of  pianta  per  acre. 

69.7  Dau  regarding  cllmatologlcal 
conditions. 

50.8  Methodn  commonly  nssd  by 
most  successful  farmers. 

59.81  For  special  crop.       (List  by 
name  and  address.) 

50.9  Dau  regarding  results. 

o  Diatribistioii  of  Species* 

•1  Ooogrraplilcml   «latrlk«tlom. 

61.1  Alphabetical  lUt  of  recorded  lo- 
calities arranged  by  the  sUte, 
county  and  town. 

61.2  Maps  showing  distHbation. 

•S  Btatms  of  apooloo. 

62.1  Inspection  reports. 

62.11  Bpecles  found  present 

62.12  Species  not  found. 

62.2  SpecUl  studies  of  areaa  of 
especial  abundance  of  spedaa. 

62  3  Special  studies  of  areaa  of  < 
clal  scarcity  of  spedca. 

•8  Dlaporalom     <aprood>     of 
rloa. 

63.1  By  natural  agencies. 
63.11  By  flight. 

63.111  la  spring,  seeking  fdod. 

63.112  In  midsummer. 
63.118  la  fall. 
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6  Diitrfttftion  of  Specks,  Continued. 


•8   Dispersion 
eles. 


(spread)     of    spe- 


63.114  When    going    into    hiber- 
nation. 

68.115  Seasonal     Inflaence    upon 
taking  flight 

68.12  By  crawling. 

68.13  By  wields  and  storms. 

63.14  By  water  along  waterways. 

68.15  By  floods  and  overflows. 

63.16  By  artificial  carriers,  not 
hosts. 

68.17  By  moTement  of  hosts  as  car- 
riers. 

68.2  By  artificial  agencies. 

68.21  By  shipments  of  infested  ma- 
terials. 

68.22  By  movement  of  containers 
which  have  carried  infested 
materials. 


6  Dlitribistioo  of  Specks,  OmUnutd, 

68   Dispersion     (spread)     of 
eles. 

68.221  Cars. 

68.222  Barrels    and    other    con- 
tainers. 

68.228  Harvesting  apparatoa. 
68.28  By  movement  of  carriers  only 
accidentally  related  to  pest. 
68.281  Vehicles  passihg  infested 
fields  or  near  plants. 

7  Gollcctloiu 

Tl  (Tlasslfleatlon.        (Orders    alpha- 
betically.) 
72.  Accessions  eataloff. 
78  Species    catalog. 
74  Description   list,    new   species 

described. 
76  Type   list    and    disposition    of 

types. 


In  discussing  the  paper  Mr.  Hunter  stated  that  the  system  described 
was  a  modification  of  the  one  used  by  Mr.  Quaintance  and  was  espe- 
<dally  valuable  in  cases  where  a  large  amount  of  data  on  an  insect  must 
be  kept  so  that  it  can  be  available  for  easy  reference. 

Mr.  Felt  preferred  to  use  a  method  that  was  simpler  than  the  Dewey 
system,  as  it  took  considerable  time  to  train  assistants  so  they  could 
use  it  to  advantage.  By  means  of  the  system  in  his  oflSce  it  was  impos- 
sible to  lose  any  of  the  note  sheets. 

Mr.  Hart  stated  that  there  is  little  danger  of  losing  sheets  or  cards. 
The  system  in  use  in  Dr.  Forbes'  office  is  essentially  somewhat  similar 
but  not  numerical.  The  great  advantage  of  the  system  described  by 
Mr.  Bishopp  is  in  keeping  before  the  eye  the  points  which  should  be 
investigated. 

Mr.  J.  L.  Phillips  considers  the  Dewey  system  a  valuable  one  for 
arranging  correspondence  for  easy  reference.  He  uses  a  modification 
of  this  system,  arranging  the  counties  alphabetically,  as  well  as  giving 
€ach  county  and  correspondent  a  number  and  using  decimals  to  make 
further  sub-divisions  for  each  county.  This  method  is  specially  val- 
uable where  it  is  necessary  to  keep  in  touch  with  a  large  number  of 
county  inspectors  and  persons  in  the  inspectors'  territory  who  write 
about  this  line  of  work.  Under  such  a  system  it  is  easy  to  refer  at 
once  to  the  correspondence  on  this  subject  with  people  in  any  county 
without  going  to  the  card  index.  All  this  correspondence  can  be  taken 
out  of  the  files,  examined  and  returned  in  a  few  minutes,  while  under 
other  systems  it  would  be  necessary  to  keep  a  cross  index,  and  the  cor- 
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respondence  with  any  one  person  would  be  kept  in  a  separate  folder. 
The  method  outlined  above  does  not  require  any  extra  work  and  very 
much  less  time  is  needed  to  refer  to  the  correspondence  from  any  one 
county.  This  method  presupposes,  of  course,  that  carbon  copies  of 
letters  are  filed  instead  of  using  the  letter  book  system. 

Owing  to  the  lateness  of  the  hour,  the  meeting  adjourned  until  9.30 
a.  m.  Saturday,  with  the  understanding  that  the  two  papers  remaining 
on  the  program  be  read  first. 

Morning  Sestian,  Saturday,  December  26,  1907 

Arrangements  had  been  made  for  a  joint  meeting  of  this  association 
and  the  Association  of  Horticultural  Inspectors  and  the  program  had 
been  arranged  accordingly.  The  session  was  called  to  order  at  9.30  a. 
m.  by  President  Morgan,  and  the  following  paper  was  presented : 


BEE  DISEASES:    A  PROBLEM  IN  ECONOMIC 
ENTOMOLOGY 

By  E.  F.  Phillips,  Washington,  D,  C. 

Bee  keeping  in  the  United  States  is  a  sole  means  of  livelihood  to  a 
comparatively  small  number  of  persons,  but  taken  as  a  whole  it  forms 
an  industry  which  commands  recognition.  Every  year  the  manufac- 
turers of  supplies  in  this  country  make  from  60,000,000  to  75,000,000 
sections  for  comb  honey  and  practically  all  of  these  are  used  in  the 
United  States.  A  study  of  market  conditions  will  reveal  the  fact  that 
there  is  three  or  four  times  as  much  extracted  honey  as  comb  put  on 
the  market,  mainly  because  of  the  heavy  demand  for  confectionery 
and  baking  purposes.  A  species  of  insect  which  forms  the  basis  for 
an  industry  adding  from  $20,000,000  to  $25,000,000  to  the  resources 
of  the  country  annually  is  well  worthy  of  consideration  in  economic 
entomology. 

No  one  conversant  with  bee  keeping  conditions  would  claim  that 
the  entire  field  is  now  occupied.  It  is  safe  to  say  that  many  times  as 
much  nectar  goes  to  waste  and  dries  up  annually  as  is  gathered  bj 
honey  bees;  probably  this  country  could  produce  ten  times  the  pres* 
ent  yearly  honey  crop  were  there  more  and  l)etter  bee  keepers  properly 
located.  In  attempting  to  aid  in  the  building  up  of  this  industry,  it 
is  necessary'  to  determine  the  causes  which  prevent  its  rapid  growth. 
The  two  principal  causes  seem  to  be  too  general  an  ignorance  of  mod* 
em  methods  of  manipulation,  and  the  brood  diseases  of  the  bees. 
The  education  of  all  bee  keepers  to  proper  methods  is  no  small  no* 
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dertakin^.  but  the  other  impediment  will  effectually  prevent  advance- 
ment unless  handled  vigorously. 

There  are  now  recognized  two  diseases  of  the  brood  which  are  in* 
fectious  in  their  character:  These  are  designated  American  foul 
brood  and  European  foul  brood.  While  they  differ  in  their  cause 
and  symptoms,  their  ultimate  effect  is  similar.  The  brood  succumbs 
to  the  disease  and  the  colony  dwindles  from  a  lack  of  young  bees  to 
replace  the  old  workers,  which  die  of  old  age.  Finally  the  colony  is 
entirely  destroyed.  It  is  now  definitely  determined  that  American 
foul  brood  is  caused  by  a  specific  micro-organism,  Baeillus  larvae, 
and  probably  European  foul  brood  is  caused  by  some  other  micro- 
organism, since  it  is  eqtially  infectious  and  spreads  in  the  same 
manner. 

When  a  colony  dies  from  disease,  bees  from  another  colony  roffl 
the  hive  and  thus  carry  infection  to  their  own  hive.     Disease  may  also 
be  spread  by  feeding  a  colony  honey  which  has  been  extracted  from 
a  hive  containing  disease  and  by  introducing  queens  which  come  in 
cages  containing  candy  made  with  infected  honey. 

The  investigation  of  the  catises  of  these  diseases  has  attracted  the 
attention  of  scientists  for  many  years.  In  Europe,  at  present^  there 
are  several  bacteriologists  at  work  on  the  subject  and  it  is  also  one  of 
the  lines  of  work  now  being  pursued  in  the  agricultural  investiga- 
tions of  the  Bureau  of  Entomology.  The  work  so  far  done  indicates 
that  the  problem  is  by  no  means  an  easy  one  and  that  it  should  be  in- 
viestigated  by  well  trained  men.  The  work  has,  in  fact,  suffered  from 
the  publications  and  statements  of  untrained  men,  and  it  is  to  be 
hoped  that  in  the  future  it  will  not  be  necessary  to  spend  more  time 
pointing  out  the  mistakes  in  immature  work. 

The  control  of  these  two  diseases  is  the  great  economic  problem  now 
confronting  those  interested  in  this  industry.  The  present  approved 
method  of  treatment  for  both  diseases  consists  of  the  removing  of  all 
infected  material  from  the  colony  and  in  compelling  the  bees  to  build 
new,  clean  combs.  Perhaps,  when  the  characteristics  of  the  causal 
micro-organisms  are  better  known,  it  may  be  possible  to  devise  meth- 
ods for  the  use  of  disinfectants  or  drugs  to  save  the  comb,  but  until 
more  information  is  available,  the  use  of  drugs,  either  for  feeding  or 
for  fumigation,  cannot  be  advised.  Several  attempts  have  been  made 
to  save  the  combs  by  fumigation  with  formalin,  but  this  is  only  ex- 
perimenting in  the  dark,  and  it  is  safe  to  recommend  only  such  meth- 
ods as  are  known  to  be  effective. 

While  it  is  possible  for  any  bee  keeper  to  eradicate  either  disease 
from  his  api«r>'.  it  is  difficult  to  get  all  bee  keepers  to  do  it ;  and  care- 
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I  or  Ignorant  per$0DSy  who  do  not  tr««t  the  dbenae,  harbor  a  mt!a* 
to  all  the  bee  keepers  in  the  ueighborhood.  For  thu  reason,  lu* 
speetioD  of  apiaries  for  dise^ise  haa  baen  instituted  in  aeveml  atatea. 
As  in  tiie  case  of  all  inspection,  the  work  of  theae  iimio  is  not  onljr 
that  of  a  police  offlci*r  cmpower^l  t^)  enforci*  tlie  Uiw»  bni  it  ia  alaci 
largeli*  educational.  Good  reanlta  have  oome  from  this  superriaion  in 
almost  all  cases,  and  tiiey  follow  whenever  a  tbi:» rough  man  is  in 
charge  of  the  work.  In  several  states  not  now  having  inspection  of 
mpiarieap  the  bee  keepers  are  asking  for  its  institution;  and  it  aeesntl 
probable  that  before  long  this  phase  of  the  work  will  be  well  onder 
way  whenever  either  disease  is  severe. 

The  present  weak  point  in  state  inapeetioii  seems  to  the  writer  to 
be  a  lack  of  the  proper  kind  of  supervision  of  the  inspection.  The  in- 
apectors  are  usually  good  practical  bee  keepers  and  are  experts  in  the 
dataetion  and  treaUncnt  of  diaeaae*  Aa  a  mK  however,  Ifaegr  know  ) 
little  of  the  methods  used  in  other  lines  of  inspection  and  are  equally 
imiziformed  on  all  other  phases  of  entomological  work  which  would 
be  valuable  for  purposes  of  comparison.  It  would  seem  deeirable, 
therefore,  that  apiarian  inspection  be  under  the  supervision  of  the 
atate  entomologist;  not  that  the  entomologist  himself  should  do  the 
work,  for  he  has  enough  to  do,  but  that  the  inspector  should  be  re* 
sponsible  to  him.  In  fact,  in  most  cases,  a  practical  bee  keeper  woulil 
be  better  able  to  handle  disease  than  the  ^tomologist  who  may  not 
be  trained  in  the  practical  manipulation  of  bees,  which  is  an  abaolnte 
«M6ntial  to  effective  work.  In  Tejcas  the  state  entomologist  ia  also  j 
foul  brood  inspector,  but  has  four  assistanta  who  do  the  actual  in- 
«peetion« 

I  would  not  have  any  of  the  previous  statements  interpreted  aa 
nfleoting  adversely  on  the  present  inspectors;  their  work  commands  . 
tlM  highest  respect,  with  but  few  exceptions.    The  official  entomolo* 
Sista  may  feel  that  such  a  recommendation  tends  to  impose  addi* 
ttonal  arduous  duties  on  men  already  overworkedt  bill  apiealtiire  iB, 
a  branch  of  economic  entomology,  and  the  honey  bet,  ia  s  most  bene*! 
fleial  insect,  demands  attatioD.    The  only  raason  for  siiggeating  this 
supervision  by  the  state  entomologist  is  the  belief  that  an  entomologisU 
ia  better  able  to  direct  in  this  work  than  any  other  atate  oflSdaL    II 
lbs  sotomologist  is  slao  a  trained  bee  keeper^  the  eflkiencsy  of  the  work 
wotild  be  inestimably  increased 

Even  if  the  state  law  do{»  not  specify  that  the  entomologist  diaU 
have  sopervision  of  this  inspection,  he  msy  be  of  the  grealeat  value, 
not  only  in  the  eradieation  of  bee  disease,  but  in  thi*  furtheranes  of 
lbs  bes  hssptog  iodtis^t  hor  gi^otf  ^^^  information  concerning  im* 
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proved  manipulations  and  by  getting  bee  keei>ers  in  touch  with  per- 
sons who  can  give  them  information  which  may  be  desired.  This 
need  is  felt  in  the  apicultural  work  of  the  Bureau  of  Entomology. 
To  spread  information  concerning  new  results  obtained  in  our  own 
investigations,  or  those  of  others,  it  is  very  desirable  that  there  be 
some  person  nearer  to  the  bee  keeper  who  can  give  out  the  informa- 
tion. At  present,  in  the  majority  of  cases,  our  only  means  of  reach- 
ing the  persons  whom  we  aim  to  assist  is  by  direct  communication  or 
through  the  bee  journals.  If  the  official  entomologists  took  more  in- 
terest in  apicultural  work,  we  feel  that  it  would  bring  new  work 
nearer  to  the  honey  producer,  even  if  no  new  investigation  were  un- 
dertaken by  the  entomologist  himself.  For  this  reason,  it  is  earnestly 
desired  that  in  the  insect  work  in  each  state,  apiculture  may  have  a 
part. 

As  far  as  the  apicultural  work  of  the  Bureau  of  Entomology  is  con- 
cerned, it  is  requested  that  material  be  sent  in  to  aid  in  the  investi- 
gation of  bee  diseases.  An  effort  is  being  made  to  learn  the  geo- 
graphical distribution  of  the  two  diseases,  so  that  this  information  may 
be  available  in  sending  out  publications  to  the  bee  keepers  in  infected 
regions.  The  same  information  would  be  valuable  in  trying  to  have 
new  inspection  laws  passed.  We  now  get  many  samples  from  bee 
keepers  direct,  but  need  many  more,  and  the  assistance  of  official  en- 
tomologists will  be  greatly  appreciated. 


This  paper  brought  out  considerable  discussion.  In  reply  to  a 
number  of  questions,  Mr.  Phillips  stated  that  the  diseases  of  bees  have 
spread  to  a  far  greater  extent  than  was  supposed,  and  that  he  is 
particularly  anxious  to  obtain  samples  from  suspected  hives  from 
entomologists  and  bee  keepers  throughout  the  country.  The  best 
time  to  inspect  apiaries  is  during  the  summer  months,  and  all  hives  in 
a  state  should  be  examined.  He  called  attention  to  the  ignorance  of 
some  of  the  inspectors  now  doing  this  work.  In  one  of  the  western 
states  his  attention  had  been  directed  to  an  inspector  who  examined 
the  honeycomb  by  piercing  it  with  an  awl.  The  same  instrument  was 
used  throughout  the  district,  without  disinfection,  and  in  this  way  the 
disease  had  become  generally  established. 

Mr.  Britton  remarked  that  a  law  providing  for  the  inspection  of 
apiaries  is  pending  in  Connecticut  and  Mr.  Washburn  stated  that  in 
Minnesota  some  of  the  leading  bee  keepers  desired  him  to  take  charge 
of  this  work,  but  he  had  considered  it  inadvisable  to  do  so. 

Mr.  Bruner  called  attention  to  the  habit  in  Nebraska  of  desiring 


106  JOURNAL  OP  ECONOMIC  BNTOMOLOGT  [Vol.  1 

inspection  and  work  of  all  kinds  to  be  carried  on  by  the  entomologist, 
but  of  the  tendency  of  the  legislature  to  make  no  appropriation  for 
the  purpose  of  paying  for  such  additional  service. 

A  paper  was  presented  as  follows : 

SHOULD    STATE    DEPARTMENTS    CONDUCT    PUBLIC 

SPRAYERS? 

By  T.  B.  Stmons,  College  P^rk,  Md, 

As  the  title  of  this  paper  indicates,  the  object  in  view  is  to  bring 
out  a  general  discussion  of  this  subject  rather  than  discuss  it  at  much 
length  from  my  standpoint.  It  was  a  question  in  my  mind  whether 
it  was  even  appropriate  to  present  it  to  this  meeting,  but  after  meur 
tioning  this  fact  to  our  secretary,  he  was  good  enough  to  place  the 
same  on  the  program. 

I  believe  that  we  all  feel  much  gratification  at  the  great  progress 
made  throughout  the  country  in  the  application  of  insecticides  and 
fugicides  during  the  past  few  years.  These  improved  conditions  in 
the  treatment  of  many  crops  to  control  the  various  pests  have  been 
brought  about  by  numerous  agencies.  The  increased  number  and  ac- 
tivity of  many  common  pests  has  led  to  greater  efforts,  not  only 
by  the  growers  themselves,  but  by  those  charged  with  the  duty  of 
aiding  in  controlling  the  pests  in  the  United  States  Department  of 
Agriculture,  the  state  departments,  the  agricultural  colleges  and 
experiment  stations  and  other  organizations,  and  not  the  least  by 
private  manufacturers  of  various  insecticides. 

Referring  particularly  to  the  San  Jose  and  other  scale  insects  at 
well  as  other  common  pests.  I  believe  that  you  will  all  agree  with  me 
in  stating  that  the  progressive  orchardists  or  growers  of  other  crops 
have  no  fear  of  the  more  common  pests,  especially  the  San  Jose  Scale 
or  those  that  can  be  controlled  by  efficient  spraying.  If  this  is  the 
ease,  and  it  is  so  far  as  the  territory'  with  which  I  am  familiar  is  con- 
cerned, is  it  not  our  duty  to  spend  every  effort  to  bring  about  this 
condition  among  the  small  growers,  who  many  times  only  grow  fruits 
especially  for  the  home  consumption,  and  particularly  those  persons 
in  small  towns  and  villagra  who  may  have  only  a  half  dozen  trees  in 
the  backyard  which  need  treatment,  but  the  trouble  and  expense  of 
securing  spraying  apparatus  and  time  for  the  work,  as  well  as  knowl- 
edge of  conducting  the  same,  are  difficulties  which  many  of  them  will 
not  surmount,  even  if  they  are  inclined  to  give  the  trees  or  plants  at- 
tention. 
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I  believe  the  aim  of  all  of  us  to  continually  induce  the  grower  to 
secure  his  own  spraying  apparatus  is  the  correct  one,  for  there  is 
no  doubt  of  its  desirability,  not  only  for  spraying,  but  for  other 
purposes  on  the  farm,  and  the  convenience  of  being  able  to  conduct 
spraying  when  opportunity  and  favorable  conditions  preseiit  them- 
selves. It  also  has  been  our  aim  in  Maryland  to  induce  persons  to 
conduct  public  sprayers  in  different  parts  of  the  state,  where  their 
service  is  needed,  but  we  have  signally  failed  in  promoting  such  busi- 
ness enterprises,  due  I  believe  in  part  to  ignorance  on  the  part  of 
those  persons  who  could  undertake  it  and  the  consequent  failure  to 
recognize  the  opportunity  for  a  remunerative  income. 

Thus  from  time  to  time  requests  from  small  growers  or  citizens 
in  towns  who  have  infested  trees  would  come  and  still  come  to  my 
o£Sce,  reading  something  like  this:  ''If  you  will  advise  me  who  I 
can  secure  to  do  my  spraying,  I  will  gladly  order  same  done,  but  cir- 
cumstances are  such  that  I  cannot  do  it  myself.*'  This  condition  ex- 
isting in  many  parts  of  our  state  led  us  to  devise  some  means  of  meet- 
ing it. 

In  providing  public  sprayers,  the  following  points  were  to  be  con- 
sidered : 

First,  Should  a  state  department  conduct  public  sprayers?  Is  it 
a  good  policy  to  pursue? 

Second,  How  should  they  be  conducted,  as  a  source  of  income,  or 
expense,  or  should  charges  be  made  to  cover  costs  and  general  ex- 
penses? 

The  board  of  trustees  permitted  me  to  give  the  matter  a  trial,  con- 
ducting them  on  a  basis  to  cover  all  expenses.  Accordingly,  we  lo- 
cated three  rigs  in  different  parts  of  the  state  with  the  especial  pur- 
pose of  treating  orchard,  shade  or  other  trees  and  also  small  orchards 
in  small  towns  and  villages  for  San  Jose  Scale  or  other  scale  insects. 

It  is  only  necessary  to  discuss  briefly  the  operation  of  one  in  this 
pai>er. 

The  rig,  which  consisted  of  an  eclipse  barrel  sprayer  fitted  with 
two  leads  of  hose,  small  boiler  and  other  vessels,  horse  and  wagon^ 
etc.,  carrying  materials  for  making  the  lime  sulphur  solution,  com- 
menced work  in  Hyattsville,  Maryland,  about  March  20th,  1907.  It 
continued  to  work  during  favorable  weather  until  about  April  25th, 
when  the  opening  of  the  buds  prevented.  In  this  time  it  visited  over 
forty-five  different  places  and  sprayed  effectively  about  twenty-five 
hundred  trees  and  considerable  ornamental  shrubbery,  hedges,  etc.,. 
with  the  lime  sulphur  wash.  Under  the  excessive  charges  for  labor 
and  team  incurred  by  this  rig,  a  charge  of  10c  per  tree  was  made  to 
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cover  expenses  in  spraying  ordinary  treeSy  but  the  cost,  of  coarse, 
depended  upon  the  size  of  the  trees,  their  accessibility  and  the  num- 
ber at  one  place.  In  some  cases  a  greater  charge  was  made,  but  lOe 
was  about  the  average.  I  may  add  that  no  complaint  was  made  with 
jmy  charges  imposed  and  where  there  is  a  small  orchard  to  be  treated, 
a  charge  of  5c  per  tree  will  cover  costs. 

The  citation  of  the  work  of  this  sprayer  can  not  be  taken  as  what 
a  similar  rig  can  do  under  ordinary  or  favorable  conditions,  as  there 
were  many  obstacles  which  entered  into  its  operation  to  prevent  max- 
imum work. 

The  operation  of  the  three  in  different  parts  of  the  state  demon- 
strated that  they  filled  a  long-felt  want  and  that  the  public  sprayer 
could  be  conducted  without  exi>ense  to  the  department.  Th^  were 
popular  in  each  district  operated  and  there  is  a  demand  for  many 
more  in  other  parts  of  the  state  this  coming  season.  Our  aim  in  in- 
augurating this  work  was  first  to  afford  immediate  relief  in  the 
treatment  of  trees  that  otherwise  would  have  been  killed  or  served 
as  distributing  agencies  for  these  pests,  and  second  to  demonstrate 
to  our  people  that  a  public  sprayer  can  be  conducted  on  business 
principles;  with  the  final  aim  and  desire  that  private  persons  would 
relieve  the  department  by  taking  over  these  spraying  outfits  and 
conducting  the  work  as  a  private  business.  This  was  the  result  with 
one  of  the  outfits  started  last  spring.  The  man  having  charge  of  it 
desires  to  conduct  it  privately  this  winter  and  spring. 

The  question  is  asked:  That  in  states  where  the  San  Jose,  oyster 
shell  and  other  scale  insects  or  other  important  pests  to  our  fruit  or 
shade  trees  as  well  as  pests  of  other  cropm  are  generally  disseminated 
and  controlled  similarly,  should  we  confine  our  energies  in  either  con- 
ducting spraying  demonstrations  or  advising  what  should  be  done,  or 
should  we  do  everything  where  conditions  will  permit  to  provide 
means  in  order  that  the  citizens  of  our  small  towns  and  villages,  as 
well  as  suburbanites  and  small  growers,  can  have  their  trees  effectively 
treated  at  a  reasonable  cost? 

In  conclusion,  it  is  unnecessary  to  add  that  the  conducting  of  these 
public  sprayers  entails  a  considerable  amount  of  executive  and  detail 
work,  which  takes  one's  time  from  experimentation  and  investigation, 
but  is  it  not  our  duty  to  employ  to  the  greatest  advantage  the  rem- 
edies already  known  for  many  of  our  destructive  pests  f 

I  would  be  glad  to  hear  some  discussion  on  this  subject  as  to  the 
manner  in  which  these  conditions  are  met  in  other  states  and  the 
opinion  of  members  as  to  policy  of  state  departments  conducting  pub- 
lic sprayers. 
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Mr.  J.  B.  Smith  stated  that  oonditions  in  Maryland  are  very  similar 
to  those  in  New  Jersey.  In  the  latter  state  the  Experiment  Station 
does  not  consider  it  advisable  to  conduct  public  sprayers.  In  fifteen 
or  twenty  localities  spraying  is  being  attempted  in  a  wholesale  way  by 
private  individuals,  and  the  Station  is  doing  its  best  to  encourage  thia 
kind  of  work. 

Mr.  Burgess  considered  the  work  which  Mr.  Symons  had  described 
as  very  important  and  believed  that  after  parties  had  been  properly 
trained  by  the  state  force,  that  many  of  them  would  take  up  spraying- 
as  a  business  enterprise.  This  would  relieve  the  state  department  and 
give  the  owners  of  trees  an  opportunity  to  secure  competent  men  to 
do  their  work. 

Mr.  J.  L.  Phillips  favored  starting  the  work  in  this  way  and  encour- 
aging  private  parties  to  continue  it. 

Mr.  H.  T.  Femald  remarked  that  more  spraying  is  now  being  done 
than  ever  before,  but  that  in  spite  of  this,  losses  caused  by  insect  -pests. 
are  increasing.  Under  such  conditions,  there  seems  to  be  a  question 
whether  present  methods  of  control  will  ever  be  suflSciently  effective 
by  themselves,  and  he  believed  that  the  time  had  come  to  search  for 
new  and  better  methods  than  those  at  present  made  use  of,  to  add  to 
our  present  weapons. 

Mr.  Fletcher  called  attention  to  the  wonderful  development  in  all 
lines  of  economic  entomology  in  the  last  few  years.  This  shows  that 
the  entomologists  have  been  working  as  well  as  the  insects.  The 
world  has  never  seen  such  work  in  economic  entomology  as  that  being- 
carried  on  in  Massachusetts  against  the  Oypsy  moth  and  in  Texas 
against  the  cotton  boll  weevil.  During  the  past  year  the  United 
States  government  appropriated  $650,000  to  fight  insects,  a  thing- 
which  ten  years  ago  would  have  been  considered  utterly  absurd.  He 
believed  that  what  is  needed  is  more  work  of  the  same  nature  as  is 
now  giving  good  results. 

Mr.  Femald  replied  that  he  recognized  that  many  new  lines  are 
now  being  worked  on,  and  the  importance  of  paying  attention  to  these 
is  the  point  he  wished  to  urge.  The  cases  of  the  Gypsy  moth  and  boll 
weevil  work  are  examples  of  what  he  had  in  mind,  for  in  spite  of  aU 
that  is  being  done  to  control  these  pests,  the  area  of  infestation  is  con- 
stantly  extending.  He  felt  that  spraying  and  other  methods  now  in 
use  are  of  great  value,  and  that  we  cannot  afford  to  neglect  them,  but 
after  all,  they  alone  would  prove  insuflScient  and  that  it  is  the  duty 
now  of  the  economic  entomologist  to  investigate  all  possible  lines  of 
the  subject  in  the  hope  of  discovering  other  methods  of  control  to  add 
to  those  already  in  use. 
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Mr.  Sandenon  was  decidedly  of  the  opinion  that  the  New  Hamp- 
shire fruit  grower  should  spray.  If  new  and  better  methods  of  con- 
trolling insect  pests  are  being  investigated  they  should  not  be  an- 
nounced until  their  utility  is  thoroughly  demonstrated. 

Mr.  J.  B.  Smith  stated  that  he  did  not  believe  that  entomologists 
should  hold  back  information  or  suggestions  which  might  be  of  benefit 
to  their  constituents.  If  the  people  of  one  state  were  twenty-five  years 
behind  the  times,  it  did  not  seem  right  to  wait  for  them  to  catch  up 
with  the  procession. 

Mr.  Bruner  gave  a  statement  of  some  interesting  experienoes  whidi 
he  had  in  Nebraska,  with  special  reference  to  the  distribution  of  fun- 
gus diseases  affecting  insects.  As  a  general  proposition  he  did  not 
consider  these  diseases  a  particularly  valuable  means  of  oontrolling 
injurious  insects. 

Mr.  Britton  presented  a  paper  entitled : 

TESTS  OF  VARIOUS  GASES  FOR  FUMIGATING  NURSERY 

TREES 

By  W.  E.  Button,  New  Haven^  Conn. 

The  object  of  these  tests  which  I  am  about  to  describe  briefly  was 
to  ascertain  if  there  is  not  some  gas  that  can  be  used  more  conveniently 
than  hydrocyanic  acid  gas,  especially  in  fumigating  small  lots  of  trees, 
cions  and  bud  sticks.  For  this  purpose  it  is  neei>HHary  that  the  ma- 
terials be  reasonably  inexpensive  and  comparatively  harmless  to  the 
operator  as  well  as  to  the  trees.  We  therefore  selected  carbon  di- 
sulphide,  carbon  tetrachloride,  sulphuretted  hydrogen  and  chlorine, 
and  for  purposes  of  comparison  a  few  tests  were  made  with  hydro- 
cyanic acid  gas,  the  latter  being  given  three  different  quantities  and 
three  different  periods  of  time.  These  tests  are  merely  suggestive, 
and  no  conclusions  should  he  drawn  until  more  work  has  been  done. 
We  are  not  yet  recommending  that  hydrocyanic  acid  gas  be  replaced 
by  any  of  the  others  tested. 

The  trees  were  fumigated  in  a  long  narrow  box  containing  ten  cubic 
feet  of  space.  In  order  to  ensure  a  more  uniform  distribution  of  the 
gas,  two  generating  dishes  were  used,  one  l>eing  place<l  near  each  end. 

The  trees  were  apple  and  [>each  of  several  standard  varieties,  all 
more  or  less  infested  with  San  Jos^  scale,  though  none  so  badly  as  to 
affect  seriously  their  vitality.  Roots  and  tops  were  l)oth  fumigated 
and  the  trees  properly  lal>eled  and  planted  in  nursery  rows,  where 
they  could  l)o  watched  during  the  season.  For  comparison  untreated 
trees  were  planted  alongside  to  serve  as  checks. 


April,  '08]  JOURNAL    OP    ECONOMIC    ENTOMOLOGY  111 

Ab  we  had  no  basis  from  which  to  compute  quantities  of  some  of 
these  gases,  guesswork  had  to  be  employed,  but  we  sought  to  kill  the 
scale,  and  expected  that  many  of  the  trees  would  be  injured.  I  am 
now  convinced  that  further  tests,  especially  with  carbon  tetrachloride, 
in  smaller  quantities,  are  desirable,  and  possibly  it  may  prove  to  have 
some  value  as  an  insecticide. 

Volatile  Liquids 

Carbon  disulphide. — Preliminary  tests  taught  us  that  there  is  more 
or  less  trouble  in  volatilizing  the  liquid  rapidly  at  ordinary  temper- 
atures. Where  a  large  quantity  is  used,  the  period  necessary  for  vol- 
atilization is  so  long  that  the  roots  may  dry  out  and  the  trees  are  in- 
jured. Cast  iron  stew  pans  were  adopted  as  generating  dishes,  and 
after  heating  to  nearly  200^  F.,  one  was  placed  near  each  end  of  the 
box  above  the  trees.  A  small  hole  through  the  cover  of  the  box  en- 
abled us  to  pour  the  liquid  through  a  funnel  into  the  heated  dish. 
The  holes  were  stopped  with  corks  and  the  carbon  disulphide  all  vol- 
atilized in  a  few  seconds  or  minutes,  according  to  the  quantity,  while 
without  the  heated  dishes  several  hours  were  necessary  in  some  cases. 
Quantities  of  the  liquid  varying  from  ten  to  eighty  fluid  ounces  per 
one  hundred  cubic  feet  of  space  were  given  periods  of  time  varying 
from  one  to  four  hours.  At  the  rate  of  ten  ounces  per  one  hundred 
cubic  feet  for  one  hour,  4.3  per  cent  of  the  scales  survived,  and  one 
tree  died.  Similar  proportions  for  the  same  time  at  59°  F.  (the  dish 
not  being  heated)  gave  a  surviving  percentage  of  19.2  per  cent.  Aside 
from  these  all  scales  were  killed,  and  no  trees  injured  until  given  a 
X>eriod  of  three  hours  with  a  quantity  of  carbon  disulphide  equivalent 
to  sixty  ounces.    Above  this  about  half  of  the  trees  failed  to  grow. 

Carbon  tetrachloride. — The  quantities  used  of  this  liquid  varied 
from  one  to  eight  ounces,  and  the  fumigating  period  from  two  to  six 
hours.  All  scales  were  killed,  and  no  trees  were  injured,  where  thirty 
ounces  per  one  hundred  cubic  feet  or  less  of  the  liquid  was  used,  with 
a  fumigating  period  of  two  hours.  Greater  quantities  of  the  liquid 
caused  injury,  and  killed  some  of  the  trees.  This  liquid  was  also 
volatilized  by  means  of  heated  pans.  It  is  non-inflammable,  and  is 
not  very  poisonous  to  the  higher  forms  of  animal  life. 

Gases  Generated  by  Chemical  Action 

Hydrocyanic  acid  gas. — This  gas  was  generated  in  the  usual  way 
with  one  ounce  potassium  cyanide,  two  ounces  sulphuric  acid  and  four 
ounces  water  for  each  one  hundred  cubic  feet  of  space.  In  each  case 
aU  scales  were  killed.     In  one  case  where  these  qauntities  were  used 
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and  the  stock  fumigated  for  one  half  hour,  one  tree  out  of  ten  died. 
In  another  case  where  the  same  quantities  of  chemicals  were  used 
and  the  stock  fumigated  two  hours,  one-tenth  of  the  trees  failed  to 
grow.  In  all  other  cases  of  tests  with  this  gas  the  trees  lived  and  grew 
nicely.  The  largest  quantity  used  was  three  oimces  of  cyanide,  and 
the  fumigation  period  was  one-half  hour.  Two  ounces  for  two  houra 
produced  no  injury. 

Sulphuretted  Hydrogen. — Generated  from  iron  sulphide,  sulphuric 
acid  and  water  in  the  following  proportions : 

Iron  sulphide  .  .20  ounces 

Sulphuric  acid 80  ounces  (fluid) 

Water 32      *• 

In  this  proportion  nine,  twelve  and  one-half,  and  twenty-five  pounds 
of  iron  sulphide  per  one  hundred  cubic  feet  of  space  for  one  hour  were 
employed,  the  last  quantity  only  causing  injury  to  the  trees.  Where 
this  amount  was  used  and  the  trees  fumigated  for  two  hours,  only  two 
out  of  ten  trees  were  killed.    The  scales  were  killed  in  all  cases. 

This  gas  was  rather  inconvenient  to  use,  as  it  takes  a  long  time  to 
generate  it. 

Chlorine. — Generated  from  bleaching  powder,  sulphuric  acid  and 
water  in  the  proportions  given  below: 

Bleaching  powder 14  ounces 

Sulphuric  acid          .....       17  ounces  (fluid) 
Water 70      ** 

The  quantities  used  in  these  tests  varied  from  8.6  to  34.7  pounds  per 
one  hundred  cubic  feet,  and  were  probably  all  excessive.  As  we  ex- 
pected, all  of  the  scales  and  most  of  the  trees  were  killed. 


In  reply  to  a  question,  Mr.  Britton  stated  that  he  had  not  used 
acetylene  gas  for  fumigating  fruit  trees.  Carbon  tetrachloride  ap- 
peared worthy  of  further  test. 

Mr.  Hunter  mentioned  the  fact  that  Mr.  Sanborn  had  used  acety- 
lene gas  to  destroy  plant  lice  on  cucumber  plants  in  Texas. 

Afternoon  Session,  Saturday,  December  28,  1907 

On  re-assembling  at  1  p.  m.,  three  papers  relative  to  the  cotton  boU 
weevil  work  were  presented,  as  follows: 
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THE     POSSIBILITY     OF     REDUCING     BOLL     WEEVIL 

DAMAGE  BY  AUTUMN  SPRAYING   OF  COTTON 

FIELDS  TO  DESTROY  THE  FOLIAGE 

AND  SQUARES 

By  WiLiiox  Newell  and  T.  C*  Paulsen,  Baton  Rouge^  La. 

The  most  important  step  in  insuring  a  good  crop  of  cotton  in  the 
boll  weevil  infested  region  of  the  South  is  the  early  fall  destruction 
of  the  cotton  plants  in  order  to  kill  the  iminatiire  stages  of  the  weevil 
contained  in  the  squares  and  bolls,  to  destroy  the  food  supply  of 
weevils  already  adult  and  to  lengthen  the  period  through  which  the 
insects  must  survive  until  the  appearance  of  the  following  year's  crop* 
So  completely  has  this  been  demonstrated  by  the  experiments  of  the 
Bureau  of  Entomology  in  Texas,  and  more  recently  by  Prof.  W.  D. 
Hunter  in  an  enormous  field  experiment  in  southern  Texas,  that 
discussion  of  this  point  is  entirely  imnecessarj^. 

The  great  objection  upon  the  part  of  planters  to  fall  destruction 
of  the  cotton  plants  is  that  the  cotton  crop  cannot  be  picked  out  early 
enough  so  that  the  plants  can  be  uprooted  and  burned  at  the  time 
necessary  to  insure  destriTctiun  of  the  great^t  number  of  wee^^ls,  for 
the  labor  problem  in  Texas  and  Louisiana  is  at  present  second  in  im- 
portance only  to  the  boll  weevil  problem  itself. 

A  method  of  practice  which  would  destroy  the  weevils  and  their 
food  supply  (leaves,  squares  and  green  bolls)  early  in  autunm  and  at 
tile  same  time  permit  greater  leisure  for  gathering  the  crop,  has 
long  been  recognized  as  a  desideratum.  The  possibility  of  spraying 
to  destroy  all  green  portions  of  the  cotton  plant,  without  affecting 
thereby  the  lint  in  bolls  still  unopened^  was  discussed  at  length  as 
much  as  two  years  ago  by  Prof.  W.  D.  Hunter  and  the  senior  author. 
At  that  time  we  saw  no  possibility  of  the  plan  being  practical 

During  the  past  summer  the  subject  was  again  brought  up  by  Dr. 
T.  J.  Perkins,  an  extensive  planter  of  Redfish,  La.  Doctor  Perkins 
had  had  experience  in  destroying  the  water  hyacinth  with  sprays,  and 
being  also  a  practical  cotton  planter,  he  l>elieved  that  the  same  plan 
could  be  made  applicable  in  the  warfare  against  the  weevil. 

The  writers  accordingly  decided  to  make  a  few  experiments  in  a 
small  way  to  determine  what  could  be  accomplished  along  this  line. 
We  first  experimented  with  substances  which  we  knew  to  be  destruc- 
tive to  plant  life,  such  as  common  salt^  white  arsenic,  copper  sulphate, 
etc 

Through  the  courtesj*  of  Capt.  J.  P.  Mclndoe.  Corps  of  Engineers? 
tX»  8.  A-,  we  were  furnished  with  directions  for  preparing  the  mix- 
ture of  white  arsenic  and  sodium  carbonate  used  so  successfully  by 
% 
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the  army  engineera  in  dcitroying  the  wat«r  hyacinth  in  the  bayou* 
and  navigable  streamg  of  the  southern  iitat€«t  The  cost  of  the  ingre- 
dients, and  particularly  of  the  anienic,  showed  that  the  uxe  of  thiti 
preparation,  even  though  it  might  meet  all  requirements,  would  in- 
volve an  outlay  too  great  to  make  its  use  profitable  in  the  cotton  fiolds. 

It  waa  also  thought  that  the  cotton  plants  might  be  killed  by  *^gird« 
ling*'  the  base  of  each  with  a  dame  from  a  gasoline  blow  torch,  and 
this  was  accordingly  tried.  With  cambium  layer  and  btrk  entirely 
burned  o£F,  the  plants  died  immediately  and  the  green  boUs  after- 
wards opened  fairly  satisfactorily.  However,  a  much  more  severe 
burning  wm  neceaiuy  to  kill  the  plant  that)  was  anticipated,  from 
live  to  ten  minutes*  application  of  the  flame  to  the  base  of  each  plant 
being  necenary  to  insure  death.  On  account  of  the  labor  involved 
this  method  was  put  aside  m  impracticable. 

Spraying  solutions  were  next  tented,  most  of  the  e3q;>€siiii«iits  beiaf 
nuide  during  the  month  of  September.  Several  healthy  plants  were 
gpraycd  by  hand  with  each  solution  tested,  with  the  geoarml  results 
indicated  bebw. 

A  5%  sohition  of  common  salt  burned  the  foliage  rather  aeverily 
and  caused  some  of  it  to  shed,  but  the  plant  contiuued  to  grow  and 
put  on  foliage  and  squares.  The  application  of  the  salt  solution  to 
the  larger  unopened  bolls  caused  them  to  open  suddenly,  without  th« 
lint  matnring  properly, 

A  5%  solution  of  bicarbonate  of  soda  produced  little  effect,  ex< 
that  some  leaves  and  squares  were  wilted.    In  six  days  aftar  spraj- 
tug  the  plants  had  practically  recovered  and  were  growing  rapidly. 

▲  5%  solution  of  ordinary  lye  severely  bnnied  the  foliage  and 
oanaed  many  leaves  and  squares  to  fall*  It  also  seemed  to  sear  the 
miopcsied  bolls  severely  and  the  plants  almost  immediately  started 
to  pirt  on  a  new  powth«  The  eaustie  nature  of  the  solution  was  abo 
objeetloiiable, 

A  2%  solution  of  hydroehlorio  acid  burned  some  leavsa  and  eanasd 
ah<yut  40%  of  the  foliage  to  drop,  but  in  two  days'  time  an  abandanoe 
of  new  foliage  and  fruitage  was  being  put  forth. 

A  3%  eohilion  of  white  arsenic  in  water,  dittolved  by  long  eontiii- 
Md  boiling,  killed  the  eoHon  plants  otttright  asd  no  ''aeeond  grorwth'* 
appeared  at  any  time  after  epraying.  The  larger  boOa  were  however 
foreed  open  almoet  at  once,  with  the  result  that  the  lint  and  seed  had 
no  opportunity  to  mature. 

A  solution  containing  5%  of  white  arsenk  and  3%  of  carbonate  of 
aoda  did  noi  prediiee  effsela  materiaOy  dtfltmt  from  those  prodoieed 
by  the  8%  artenie  solution.    All  the  foUage  was  killed,  tht  larger 
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bolls  opened  and  furnished  fair  lint,  with  improperly  filled  seed,  while 
the  smaller  bolls  either  dropped  off  or  decayed  after  opening  slightly. 

Copper  sulphate  used  at  the  rate  of  5  lbs.  to  50  gallons  of  wate^ 
scorched  the  foliage  slightly  and  induced  gradual  shedding  of  leaves. 
This  shedding,  however,  was  accompanied  by  a  constantly  increasing 
rejuvenescence  of  the  plants. 

A  10%  solution  of  iron  sulphate  killed  leaves,  squares  and  the 
smaller  balls. 

A  5%  solution  of  iron  sulphate  was  next  tried.  The  action  of 
this  solution  was  more  gradual  than  that  of  the  10%.  In  24  hours 
after  application  some  leaves  were  burned*  Three  days  after  theiJ 
application  blossoms  and  forms  were  dead  and  on  the  fourth  dajn 
the  shedding  of  leaves,  squares  and  forms  was  well  under  way.  By 
the  fifth  day  there  was  practically  nothing  upon  the  plants  that 
could  serve  as  food  for  the  weevils.  This  slow  killing  of  the  foliage 
also  gave  the  large  bolls,  not  open  at  time  of  spraying,  an  oppor- 
tunity to  mature,  for  on  the  fifth  day  also  the  first  of  these  opened. 
For  several  days  afterwards  these  bolls  opened  rapidly  and  from 
those  that  were  three-fourths  grown  or  over  at  the  time  of  spraying, 
fair  lint  was  secured.  Lint  in  bolls  which  were  open  at  time 
spraying  was  slightly  discolored.  Later  a  very  few  green  shoots  w< 
put  out  by  these  plants.  We  have  given  the  results  of  this  experi- 
ment thus  in  detail  for  iron  sulphate  meets  the  requirements  better 
than  any  other  substance  tried  and  it  is  also  the  cheapest. 

The  iron  sulphate  and  salt  solutions  having  separately  proved  the 
most  promising,  they  were  tried  in  combination.  A  solution  contain- 
ing 5%  of  each  did  not  show  any  advantage  over  the  5%  solution  of 
iron  sulphate  used  alone,  and  the  plants  sprayed  with  the  former 
look  on  new  growth  to  a  marked  extent. 

Combinations  of  iron  sulphate  and  white  arsenic  were  tried,  but 
gave  no  indication  of  being  better  than  iron  sulphate  alone. 

A  1%  solution  of  iron  sulphate  was  not  found  to  be  stj*ong  enough. 
A  3%  solution  of  the  same  material  was  practically  as  effective  as  tlie 
5%  solution,  except  that  the  plant  recovered  to  a  certain  extent  and 
in  a  couple  of  weeks  put  out  more  new  foliage  than  was  desirable. 

Taking  a  comprehensive  view  of  these  experiments,  we  see  that  ar- 
senie  sohitions  proved  effective  in  killing  the  plants,  but  are  too  ex- 
pensive, while  iron  sulphate  solutions  meet  the  requirement  of  killing 
the  plants  slowly,  while  at  the  same  time  permitting  the  larger  bolls 
to  mature  and  open.  The  latter — nearly  grown  bolls — it  may  be  re- 
marked, are  the  ones  which  are  lost  when  the  plants  are  uproot 
and  burned;  smaller  bolla  would  not  figure  in  the  production*  as  in 
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ordin&iy  seaooni  they  woakl  be  killed  by  frost,  even  were  the  pU 
not  destroyed  Coppenui,  or  iroa  sulphate^  may  be  porchued  in 
quantity  at  from  1  to  11^  eents  per  pound,  henoe  weak  aolutiona  of 
it  are  not  expennive* 

We  have  made  no  attempt  to  experiment  with  three  aolntiona  on  tlie 
•eale  of  field  operatiouK,  an  time  did  not  permit.  There  atUl  reaiaiai 
the  problem  of  appl>nng  this  copperas,  or  other  aolntion,  to  the  ootton 
plants  with  a  niechanicnl  Kprayer,  making  the  appUeation  thorough 
ODcmgb  to  t»e  effective  in  deatroying  the  weeviPs  food  aupply  and  at  a 
labor  ooat  auiSciently  low  to  make  the  method  practicable.  In  this 
oonnection,  however,  it  should  be  borne  in  mind  that  the  linl  contain^^ 
in  the  grown  and  nearly  growo  bolls  at  the  time  f&U  deitruetion  of 
the  planta  mmit  be  practiaed,  constitutea  a  eomdderable  part  of  the 
erop  in  we«n*il  itifestfd  xtM^tiouM,  and  by  the  ain4>iifit  of  lint  aaenred 
from  auch  bolbt,  if  the  i(|)riiying  prove  otherwiaa  iaeeavfnit  moat  we 
eompute  the  loea  or  gain  from  <inch  an  operation* 

Frooi  the  foregoing  it  will  bi*  noted  that  d<'«tntetion  of  the  foUagt, 
•qiiareg  and  blocimj«  on  tht^  phinUt  aprayed  with  the  varioun  aolutioM 
waa  niually  followed  in  a  week  or  ten  days  by  new  ahoota  and  leaves 
being  put  out  by  the  pUml  Our  expertmenta  were  made  during  the 
early  part  of  September,  just  after  the  period  of  intense  summer  heat 
and  juAt  prior  to  the  time  when  the  aeeond  growth  normally  appeam 
in  lU  ootton  fidda*  Should  spraying  to  destroy  tht*  '^  '  be  fixuid 
efficient  auch  apraying  would  be  done,  not  in  Septem  t  betweett 

October  15  and  November  1,  at  a  time  when  little  if  any  aeeond  growth 
would  ordinarily  be  indneed.  We  do  not  think  therefore  that  the 
factor  of  rejuveneaeenee  in  the  pknta  following  the  spraying  would, 
under  field  conditions,  militate  agatnet  the  sueoeas  of  tlxe  meth<Kl 

The  diaoolorstion  of  lint  in  boUa  open  at  the  time  of  spraying 
would  not  be  a  difBeulty  hard  to  overeome,  as  it  would  only  be  neees- 
aary  to  have  the  spraying  machine  follow  the  pickers,  thus  tpraytof 
the  eotton  when  no  bolb  are  open. 


THE  FIRST  AND  LAST  ESSENTIAL  STEP  IN  COMBAT* 
TING  THE  COTTON  BOLL  WEEVIL 

By  W.  H  Ifooa,  AmHim^  Akk 

(Withdrawn  for  publieatioo  elsewherap) 


Mr  SandefeoD  remarked  tliat  ;apeiii  brtn«  out  in  detail  the 

fact  whkh  be  had  previously  demonstrated,  that  the  eotton  stalka 
nnet  be  deitrogred  k  the  blL 
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Mr.  Hunter  stated  that  the  fanners  in  the  section  where  his  experi- 
ment was  tried  were  anxioiXB  to  have  it  repeated  this  year. 


A  LARGE  SCALE  EXPERIMENT  IN  THE  CONTROL  OP 
THE  COTTON  BOLL  WEEVIL 

By  W.  D.  HuNTKB,  Washingiont  D.  0. 
(Withdrawn  for  publication  elsewhere.) 


A  paper  was  read  as  follows : 

THE   ECONOMIC   BEARING   OP   RECENT   STUDIES   OP 
THE  PARASITES  OP  THE  COTTON  BOLL  WEEVIL 

By  W.  D.  PnsBCE,  Washington,  D.  O. 

The  utilization  of  parasites  in  the  control  of  injurious  insects  gener- 
ally has  taken  only  the  form  of  introduction  from  other  localities  or 
from  foreign  countries.  Notable  instances  may  be  cited  in  the  intro- 
duction of  Scutellista  cyanea  from  Africa  into  California  to  combat 
the  black  scale  (Saissetia  oleae),  and  the  very  recent  introduction  of 
this  same  parasite  from  California  into  Hawaii,  there  to  attack  a 
different  species  of  scale  in  the  same  genus.  The  successful  introduc- 
tion of  Ehogas  lefroyi  from  southern  India  into  the  Punjab  by  Mr. 
Maxwell  Lef roy  in  order  to  restore  the  former  condition  of  control  of 
the  bollworm  by  this  species,  which  was  killed  out  by  the  cold  winter, 
and  the  more  important  fact  that  where  introduced  the  parasites 
regained  much  of  their  former  control  is  another  example  of  the 
same  kind.  Mr.  P.  M.  Webster,  in  a  paper  read  before  this  association 
last  winter,  cited  a  number  of  important  cases  of  valuable  parasites 
in  the  control  of  cereal  and  grain  crop  insects. 

Contrary  to  earlier  suppositions,  it  is  now  apparent  that  parasites 
and  predatory  insects  bear  a  very  considerable  part  in  the  control  of 
the  boll  weevil.  It  is  important  to  note  that  the  boll  weevil  parasites 
are  indigenous  species  that  have  been  attacking  native  weevils,  but 
which  now,  in  many  instances,  seem  to  be  transferring  their  attention 
to  the  great  enemy  of  the  cotton  plant.  Since  the  control  by  these 
inimical  insects  can  be  aided  by  several  distinct  methods  of  practice, 
it  is  considered  justifiable  to  present  the  following  remarks : 

The  preliminary  studies  which  have  been  necessary  in  order  to 
perfect  any  methods  of  economic  treatment  have  involved  the  collec- 
tion and  individual  examination  of  infested  cotton  forms  during  1906 
and  1907  which  have  contained  over  54,000  weevil  stages,  exclusive 
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of  eggs  and  very  young  larvae  killed  by  the  proliferation  of  plant 
tissue.  These  were  gathered  at  many  places  over  an  area  of  approz- 
mately  200,000  square  miles,  at  many  times  and  are  representative  of 
aU  the  component  biological  or  geographical  regions  infested  by  the 
boll  weevil  in  the  United  States. 

During  1907  the  average  control  of  the  weevil  by  parasites  was  ten 
per  cent  against  four  per  cent  in  1906.  They  are  not,  however,  the 
principal  element  of  control.  Out  of  62  per  cent  mortality  in  1907, 
32  per  cent  was  due  to  heat  and  other  climatic  conditions,  while  20 
per  cent  were  killed  by  predatory  ants.  This  gives  then  30  per  cent 
as  the  sum  of  insect  control. 

The  utilization  of  these  insects  belongs  in  three  distinct  groups  of 
economic  treatment.  The  most  important  group  consists  in  the  appli- 
cation of  strictly  cultural  methods  to  farm  practice  and  is  therefore 
under  the  control  of  every  cotton  grower.  The  next  group  takes  ad- 
vantage of  the  known  rotation  of  hosts  and  also  belongs  under  farm 
practice.  The  third  group  is  the  simple  introduction  of  parasites  and 
is  really  in  many  cases  preliminary  to  the  two  preceding. 

The  first  mentioned  group  of  methods  involves  early  planting,  wide 
spacing,  and  the  use  of  determinate,  short  limbed,  square  retaininip 
varieties  of  cotton,  as  explained  in  the  following  paragraphs. 

The  study  of  the  activity  of  the  parasites  on  weevil  stages  in  dif- 
ferent conditions  demonstrated  that  the  most  favorable  condition  for 
parasite  work  was  the  dried  hanging  square.  It  appears  that  when  the 
weevil  attacks  the  squares  or  bolls  the  plant  produces  a  corky  absciss 
layer  which  causes  the  infested  form  to  fall  to  the  ground.  There  ia 
a  decided  tendency  among  certain  varieties  and  less  so  in  all  varieties 
to  fail  in  forming  a  complete  absciss  layer  and  hence  the  infested 
part  is  caused  to  hang.  When  this  has  become  dr>',  it  affords  the  best 
possible  condition  for  parasite  attack  since  most  Hymenopterous  para- 
site require  heat  and  light  for  successful  work.  During  1907  the 
average  parasite  control  in  hanging  squares  was  30.45  per  cent,  in 
fallen  squares  4.67  per  cent,  in  hanging  bolls  5.44  per  cent,  and  in 
faUen  bolls  2.5  per  cent.  This  positive  demonstration  of  preference 
contributes  a  suggestion  for  economic  application.  It  may  be  possi- 
ble that  plant  breeders  can  develop  a  variety  of  cotton  which  will 
have  this  tendency  in  such  a  marked  degree,  that  the  possible  parasite 
eontrol  will  exceed  the  total  control  by  all  causes  in  varieties  which 
shed  all  infested  forms.  At  present  the  total  control  in  hanging  and 
fallen  squares  does  not  greatly  differ. 

Careful  studies  have  demonstrated  a  preference  for  squares  fallsD 
in  the  sun  over  squares  fallen  in  the  shade,  and  for  fallen  squares  on 
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the  prairie  over  fallen  squares  in  wooded  country.  The  reason  is  ob- 
vious enough.  The  parasites  choose  the  dryest  and  lightest  aondition 
to  be  found.  These  very  valuable  observations  give  strong  confirma- 
tion to  the  value  of  the  cultural  methods,  in  particular  the  recom- 
mendations that  the  cotton  be  planted  in  wide  rows  or  checked  and 
that  determinate  varieties  and  varieties  with  the  least  amount  of 
foliage  be  used. 

A  comparison  of  fields  in  like  conditions,  except  for  the  time  of 
planting  at  several  different  places,  shows  that  the  earliest  planted 
field  in  each  case  fared  the  best  through  the  early  part  of  the  sum- 
mer at  least.  This  is  believed  to  be  because  of  thi^  rotation  of  hosts 
by  the  parasites,  and  the  possibility  of  the  hibernated  parasites  at- 
tacking the  boll  weevil  as  the  first  or  second  spring  host  in  the  earliest 
planted  fields,  and  the  necessity  for  one  or  more  generations  on  other 
hosts  in  the  latest  planted  fields.  The  fact  remains,  however,  that 
early  planting  is  advantageous. 

The  second  group,  or  control  by  the  rotation  of  hosts,  consists  of 
the  encouragement  of  the  spring  host  plants  for  co-host  weevils,  the 
elimination  of  summer  host  plants  in  order  to  force  over  the  parasites, 
and  the  fall  destruction  of  the  cotton  plant  to  insure  hibernating 
co-hosts  for  the  parasites. 

At  present  the  average  percentage  of  parasitism  is  very  variable 
for  localities  quite  close  together.  This  is  directly  due  to  the  very 
peculiar  distribution  of  the  parasites.  No  one  species  is  of  primary 
or  even  secondary  importance  over  the  entire  infested  territory.  Six 
species  are  known  to  hold  these  positions  in  various  portions  of  our 
territory.  They  are,  in  order  of  greatest  importance  Bracon  melUtar, 
Catolaccus  incertus,  Eurytoma  tylodermatis,  Microdontomerus  an- 
thonomi,  Cerambycobius  cyaniceps,  and  Cerambycobius  n.  sp.  Bracon 
meUitor  is  predominant  in  Texas  except  in  the  central  and  eastern 
portions.  CatolaccMs  incertus  appears  as  most  important  in  south 
Texas  and  Louisiana.  Eurytoma  tylodermatis  is  at  its  best  in  north 
central  Texas.  Microdoniomsrus  anthonomi  is  very  important  in  cen- 
tral Texas.  Cerambycobius  cyaniceps  predominates  in  northeast  and 
east  Texas  and  in  northwestern  Louisiana.  The  new  species  of 
Cerambycobius  is  known  to  occur  only  at  Victoria,  Hallettsville  and 
Brownsville,  Texas,  and  Alexandria,  Louisiana.  Microdontomerus  is 
a  new  genus  of  the  torymid  sub-family  Monodontomerince  and  fur- 
nishes the  first  species  in  that  family  known  to  attack  Coleoptera.  This 
species  was  new  to  science  in  1906  and  a  very  insignificant  factor  in 
the  control  of  the  boll  weevil.  In  1907  it  appeared  on  places  care- 
fully watched  in  1906  and  where  it  was  not  found  before  and  this  year 
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becjime  of  real  imporUnce.  The  new  species  of  CUramb^cobiin  in  th« 
»aiiie  manner  ia  struggling  upward  for  recognition.  The  rapidity 
with  which  these  new  parasites  have  adapted  thetnaelvea  to  the  boll 
wetTil,  together  with  the  fact8  that  parasite  attack  b^m  within  two 
weebi  of  the  invasion  of  new  territ<iry  by  the  boll  weevil^  and  that  nix 
new  primary  paraaites  were  added  to  the  list  during  1907,  haa  iiau»ed 
us  to  conclude  that  chtinge  of  host  rdationsbipa  is  not  an  uncomuion 
thing  in  at  least  some  groups  of  parasitic  inaeots. 

The  peculiar  distribution  of  the  parasitoa  and  the  appearmoa  of 
new  parasitai  each  year,  pn^ivc  that  the  boll  weevil  is  not  the  original 
host  of  any  of  them  in  this  oountr>'.  In  other  words,  the  parasites  ara 
all  native  insects  and  hence  are  derived  from  native  boats.  With  a 
few  exceptions  these  native  hosts  are  more  or  less  dosdy  related  to  the 
boll  weeviL  Bracon  mMitor  is  recorded  from  three  apeaies  of  Lepid* 
optera  and  from  seven  srpeeies  of  Curculionidm.  CmtM9C€m$  inceriui 
has  been  bred  from  im)  apteiia  of  Bnushidm,  and  thirteen  fi|)eeiea  of 
Curcnlionidm,  Xurgtama  tjfhdfrmatiM  bm  been  bred  from  Bruckidm 
and  Curculionidai.  Cerwmhycobius  c^fomcepi  m  known  sa  a 
parasite  of  Cmwnbuddm,  BrucMda^  and  Curoulhmd^.  Miarod^m^ 
tomerus  antkonomi  attacks  one  species  each  in  the  Bruchidm,  Afdkri^ 
bida  and  Curculiomda.  The  new  species  of  Ceramhfjcahiui  abo  at- 
tacks iipecies  in  these  three  families. 

The  presence  of  theas  parasites  on  ncighl'ot  jmc  wnvils  hn^  afTonlinl 
op[iortunity  for  an  eztttsiva  study  of  we^nil  hutlt^gii***  in  wbi<th  uvor 
125  weevil  species  have  bean  more  or  lass  intimately  studied. 
of  thoaa  weevUa  have  ranked  as  injuriona  qvaeiea  in  Utaratnra 
ofhaiv  of  equal  importance  have  never  raoaivid  aooooinie 
The  study  of  the  biologies  and  paraaites  of  these  species  has  produced  j 
atfanl  polnta  of  value,  all  of  which  will  be  pubtishad  aa  rapfaQy  m\ 
tinia  parmits. 

Prom  the  standpoint  of  the  boll  weevil  problem^  it  is  of  course  as* 
aential  that  such  an  important  point  as  the  diveraity  of  heat  rdatieo** 
ahipi  should  be  utlUaed  eoonomieally.  The  flrvt  phase  of  tUs  divii»« 
tflcation  is  an  adjustable  rotation  of  hosts,  which,  of  oonraa^ 
eonaaeutive  yean  |aat  aa  the  variable  elimata  affeeta  the 
aa  otbar  aonditioDs  affect  the  abundance  of  the  boat  plants.  Tte* 
parasitea  in  the  main  attack  weavUa  of  few  generations  and  eona^ 
qnaotly  most  have  aavaral  apaeka  of  kosts  in  a  aasaon.  Wban  a  pvn^ 
atla  matoras.  it  evidwtllF  aaeks  aa  its  boat  the  moil  abimdant  related 
boat  9pmm  and  ttttaais  that  Tha  boll  wearU  la  tba  predominant^] 
waavil  apaatoi  in  Texas  and  ia  therefore  Uw  redpiant  of  all  paraai 
in  donht^  ao  to  apeak,  about  tlietr  nest  boat.    Whan  the  eetton  ia  lal«» 
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it  is  necessary  that  there  be  from  one  to  three  generations  of  parasites 
on  the  spring  weevils,  thus  producing  a  good  supply  of  individuals  at 
the  time  the  boU  weevil  begins  work:  It  is,  however,  best  that  the  boll 
weevil  receive  the  earliest  generation  possible  in*  order  to  |irevent  a 
division  with  the  other  hosts.  To  insure  the  proximity  of  parasites 
to  the  cotton  field  in  early  spring,  it  appears  advisable  to  have  plants 
sach  as  dewberrj^  or  blackberry'  in  hedgerows^  or  to  have  red  haw 
trees  near.  In  the  first  case  the  strawberr>'  weevil,  Anthonomua  sig- 
natu^,  is  quite  generally  distributed  and  serves  as  an  available  host 
for  Caiolaccus  incerius.  The  Crataegus  trees  are  the  food  plants  of 
three  or  four  species  of  weevils  which  are  co-hosts  with  the  boll  weeviL 

During  the  summer  season,  there  is  an  extensive  series  of  host 
weevils  in  neighboring  weeds  which  can  be  made  to  give  up  many 
parasites,  if  the  weeds  are  cut  when  at  their  height,  about  twice  during 
the  summer  season.  The  practice  of  making  hay  in  the  vicinity  of 
cotton  will  bring  about  similar  results.  The  principle  is  that  the 
parasites  will  be  forced  to  seek  new  hosts  and  will  take  the  predomi- 
nant related  host — namely,  the  boll  weevil.  Tins  is  not  a  theory,  for 
it  is  substantiated  by  definite  experiments  on  the  cotton  farm  at 
Dallas, 

Adjacent  to  one  edge  of  the  Dallas  experimental  farm  was  a  high 
hedge  of  Ambrosia  irifidn  infested  by  Lixus  scrabicolliSf  which  is  usu- 
ally highly  parasitized  by  Eurytoma  tylod^rmatis.  In  1906  this  por- 
tion of  the  field  showed  less  than  three  per  cent  parasitism  due  to 
this  species  in  hanging  squares.  At  the  time  of  cutting  the  weeds, 
aheck  examinations  were  made  and  two  weeks  later  another  was  taken, 
showing  a  considerable  gain  in  attack  by  Eurytoma,  which  netted  over 
SO  per  cent.  The  careful  records  kept  on  this  field  preclude  the  possi- 
bility of  ascribing  this  result  to  any  other  cause. 

In  southern  Texas  where  the  predominant  trees  are  leguminous,  any 
eaose  which  would  tend  to  check  the  fruiting  of  the  huisaehe  and 
mesqnite  in  alternate  years  or  at  irregular  periods,  would  tend  to 
emuse  an  overthrow  of  the  normal  habits  of  the  many  parasites  of  the 
bruchids  in  the  pods  and  drive  them  to  the  boll  weevil.  Our  atten- 
tion was  forcibly  called  to  a  particular  field  at  Victoria  with  high 
parasitism,  where  the  presence  of  the  new  Ccrambpcobius  on  the  boU 
weevil  was  first  noticed  and  was  definitely  traced  t/>  the  huisaehe  trees 
which  had  failed  to  fruit  this  year. 

The  most  important  of  all  the  cultural  suggestions  lor  control  of  the 
boll  weevil  Ls  the  early  destruction  of  the  cotton  stalks.  Owing  to  the 
probability  that  the  parasites  can  hibernate  better  when  attacking  the 
native  weevils,  this  practice  seems  advisable  in  order  to  drive  the 
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paribBttes  over  to  other  hosts  in  time  to  insure  their  establinhment. 
Having  safely  disposed  of  an  iniportaDt  element  of  control  and  se- 
cured its  reappearance^  the  stalks  can  be  burned  about  fifteen  da^^ 
after  cutting,  thus  establish iug  another  important  method  of  oontroL 
The  total  gain  is  greater  than  that  to  be  had  by  allowing  Uie  parasits^;^ 
to  hibernate  on  the  boll  weevil. 

Finally  there  remains  the  third  group  of  parasite  methods,  known 
direct  propagation,  including  the  transfer  of  breeding  material  or 
parasites,  the  use  of  field  cages  for  infested  squares,  and  the  establish* 
ment  of  new  ant  colonies. 

After  locating  places  where  a  very  high  pereejitage  of  paraaitisiii 
prevails,  either  on  the  boll  weevil  or  on  other  weevils,  large  quantities ' 
of  infested  material  may  be  iratherod  and  transported  to  the  laboratoiy 
or  to  experimental  fields  where  the  parasites  may  be  directly  hiher^ 
nated.    In  ease  of  the  exisWoce  of  secondary  parasites,  the  material  J 
most  be  placed  in  breeding  cages  in  the  laboratory*    As  this  is  a  com- 
mon practice,  thoroughly  undemtood  by  all  entomologists,  it  need  havt| 
no  further  trmtment.    It  has  prored  of  direct  and  immediate  valuer] 
when  tried. 

A  similar  method  of  tnatrmnt  is  at  hand  for  all  planters.  Th**/ 
may  irather  infested  oottun  HqiuirrM  and  place  them  in  14  to  18  mrsh 
wire  {^creen  cages  in  the  field  with  the  assurance  that  all  parasites  and 
only  a  small  portion  of  the  weevils  will  escape,  thus  by  a  simple 
ure  increasing  the  pro  raia  of  parasites. 

Since  the  little  fire  ants  are  very  important  ejiemies  of  the  boll  I 
weevil,  it  is  desirable  to  have  some  way  of  ioereosing  their  mefnlnsss.  1 
It  appe-an  that  they  are  vcr>*  fond  of  fiy  lance  in  fresh  manure  and 
transfer  their  colonies  to  it  frequently,  and  that  by  boxing  this  manure 
the  oolonies  msj  be  secured  very  easily.    The  method  has  not  yc 
b#en  teslod.    The  time  of  swarming  Is  the  critical  time  for  establish-^ 
ing  colonies,  for  then  a  single  queen  is  suflScient. 

In  conclusion  it  may  be  said  that  a  d^*idcd  gain  is  apparent  in  the 
amouQt  of  parasite  control,  that  the  cultural  methods  of  cotton  culti- 
vation are  roost  favorsble  to  parasite  propagation,  that  the  host  reU* 
tions  of  the  boU  weevil  parasilas  can  be  more  or  ls«  easily 
that  immediate  results  have  been  obtained  by  the  release  of  parasitei^] 
and  finally  that  the  present  investigations  are  bringing  to  light  ev{« 
dsnee  Uiat  muMt  cansc  imp^irtant  modifleations  of  some  of  the 
cqitsd  ideas  as  to  the  host  relationahipi  of  parasites. 


The  next  paper  prsasnled  was  entitled  t 
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THE  CORRELATION  BETWEEN  HABITS  AND  STRUC- 
TURAL CHARACTERS  AMONG  PARASITIC 
HYMENOPTERA 

By  Chablbs  T.  Bbxtbs,  Public  Mtueum,  Milwaukee,  Wis, 

The  problem  of  insect  parasitism  has  always  been  a  fascinating  one 
from  the  standpoint  of  pure  science,  but  during  recent  years  it  has 
become  an  increasingly  important  one  for  the  economic  entomologist. 
Indeed  it  has  been  discussed  so  fully  and  in  so  many  aspects  that  I 
feel  much  hesitancy  in  adding  the  present  remarks  to  the  writings  of 
many  able  entomologists  better  acquainted  with  the  more  or  less 
heterogeneous  mass  of  facts  so  far  accumulated  on  the  subject.  My 
only  desire  is  to  present  the  matter  in  a  somewhat  different  light. 

The  rapidity  of  increase  among  injurious  insects  which  become  in- 
troduced into  new  regions  where  they  are  not  kept  in  check  by  their 
parasites  was  early  noted  and  commented  upon  by  entomologists,  and 
certain  experiences  in  our  own  country  within  the  past  few  decades 
have  brought  out  very  clearly  the  fact  that  of  all  the  forces  which 
control  the  comparative  abundance  of  related  insects,  the  presence  of 
their  parasites  is  the  most  vital. 

The  balance  maintained  by  the  struggle  for  existence  between  species 
is  immediately  and  violently  disturbed  if  the  parasites  of  any  par- 
ticular species  be  removed.  Such  a  form  suddenly  begins  to  increase 
in  numbers,  reproducing  itself  at  a  phenomenal  rate  approaching  the 
geometrical  progression,  which  would  theoretically  obtain  if  every 
individual  were  permitted  to  reach  maturity  and  reproduce  itself. 
When  the  food  supply  is  sufficient  it  will  quickly  become  dominant 
over  related  species.  Such  conditions  of  rapid  increase  occur  almost 
exclusively  as  the  result  of  the  introduction  of  an  insect  into  a  locality 
where  its  natural  parasites  do  not  occur,  and  are  on  this  account  most 
often  brought  to  our  notice  by  the  rapid  spread  of  injurious  species. 

Following  the  acceptance  of  this  principle,  was  the  attempt  on  the 
part  of  economic  entomologists  to  combat  accidentally  introduced  in- 
sects by  purposely  introducing  the  parasites  which  prey  on  them  in 
their  native  region.  The  experiment  has  been  tried  a  number  of  times 
under  varied  conditions  and  has  proven  almost  universally  successful 
in  measure  to  warrant  its  trial  whenever  feasible. 

There  are  vast  numbers  of  parasitic  insects,  particularly  Hymenop- 
tera.  These  are  widely  distributed,  and  a  very  close  relationship  ex- 
ists between  aUied  species  and  genera  inhabiting  widely  separated 
regions.  It  would  be  natural  to  suppose,  therefore,  that  the  transfer 
of  an  insect  from  one  region  into  another  would  lay  it  open  to  attack 
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from  Home  of  the  forms  closely  related  to  paraRitei  whidi  eootrol  it  in 
its  native  enirironment.  We  have  abundant  proof  however  thit  mich 
ia  not  miuiil]y  the  eaae»  and  it  it  a  matter  of  general  agreement  that 
the  likelihood  of  any  nudden  variation  appearing  in  the  life  history  of 
a  parasite,  dne  to  an  i  '  od  host,  is  very  aligfat  Sneh  a  general- 
isation is  not  nniver^^  ,  <•,  atpecially  among  members  of  the  dip- 
terous family  Tachinida,  but  seems  to  ordinarily  apply,  and  does  so 
partieolarly  weU,  to  the  groups  of  parasitic  Hymcoaptera  to  which  t 
shall  confine  most  of  my  remarics. 

Upon  what,  then,  does  this  mutual  adjustment  between  parssltii 
species  and  host  species  depend! 

Eotering  the  field  of  speeolation,  it  is  evidoit  that  there  are  a  nuni^ 
ber  of  possible  factors  which  may  determine  it,  and  I  shall  endeavor 
to  consider  the  more  important  in  turn. 

That  the  physteal  form  or  siie  of  a  species  has  an  important  bearing 
<m  the  matter  of  parasitism  is  undoubted.  Parasites  which  live  singly 
in  the  bodies  of  their  hosts  must  necessarily  confine  their  attacks  IH 
species  wbicli  will  furnish  them  with  a  proper  amount  of  food  to  ma- 
ture. On  the  other  hand,  it  is  imperative  that  the  body  of  the  boat  be 
^Dtirely  consumed  at  maturity  in  the  case  of  parasites  which  pupala 
ill  gitu;  or  in  the  case  of  species  which  leave  the  host  for  pupatioo^ 
that  the  emergsnci  c(  tlie  delicate  parasitic  larva  may  proceed  without 
aoddent. 

Many  of  the  smaller  parasitic  species,  particularly  certain  CJUiloi- 

didrn^  may  develop  in  large  numbers  within  a  single  host    Such  spadiss 

nfter  undergo  remarkable  multiplicatinn  during  development,  and  the 

number  of  young  ia  regulated  to  suit  the  food  supply.    The  adapt- 

nlnlity  of  eertain  forma  in  this  respect  has  often  been  observed.    For 

the  well'known  and  widespread  PteramaluM  puparum  sttacka 

rable  seritt  of  butterfiy  larvsB,  ranging  in  siie  from  rather 

large  species^  and  the  number  of  spechneos  derived  from  a 

>  erpillar  is  roughly  propcMtionate  to  its  sixe. 

.  ur  ^»  »l>ecies  are  however  deddsdly  in  the  minority,  and  within  rea- 
sonable bounds,  tiie  sise  of  an  inseel  is  a  limiting  factor  in  the  deter- 
mination of  its  parasites.  This  docs  not  neeositate  that  all  nf  its 
parasitas  be  of  uniform  sise,  aioos  lbs  number  of  eggs  laid  in  a  single 
host  usually  determines  the  nomber  of  sncrging  parasitfs.  Fmt  ts»  ^ 
anpla,  tliere  may  issue  from  a  parsaitiaed  ctieoon  of  the  eommon  Osero- 
pia  ouith^  but  a  sln|^e  speosmen  of  the  large  IdUMunon-fly,  Jfrtau^ 
im  maermruM,  while  donnt  of  apseimens  of  the  saaU  Orjfp$m  §^rmm- , 
Mig  regularly  ivue  firum  a  aingla  eoeotm  iif  the  suns  sttilh.  Thia  sort 
€d  adjustment  is  afanoat  uaivasialt  nd  most  inasatB  wtMt  have  besQ 
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extenfiively  studied  are  found  to  harbor  parasitic  species  of  each  type. 
A  similarity  in  form  of  body  or  type  of  structure  is  generally  seen 
to  exist  between  the  hosts  in  cases  where  a  parasite  attacks  several  dif- 
ferent insects.  Thus  all  of  the  hosts  of  the  aforementioned  Piero- 
malus  are  caterpillars,  and  the  same  rule  obtains  among  others,  for  ex- 
ample^ among  species  of  eggr-parasites,  which  always  attack  insect 
egg8«  although  not  always  those  of  the  same  insect.  Remarkable  ej£- 
ceptions  to  this  are  nevertheless  to  be  noted,  for  instance,  the  Chalcidid 
genus  Eupelmus  (sensu  lata) ,  which  attacks  both  the  eggs  and  larvse 
of  numerous  species  belonging  to  nix  natural  orders  of  insects. 

It  is  seen,  however,  that  while  the  hosts  of  a  given  species,  genus,  or 
larger  group  are  usually  of  similar  form  or  habitus^  that  this  simi- 
larity generally  depends  upon  relationship  and  is  not  merely  acci- 
dental, for  we  do  not  find  ordinarily  that  insects  presenting  tiie  same 
general  appearance  will  have  the  same  parasites.  A  species  of  Ick- 
neuman^  I  cyaneus  Cres.,  which  attacks  both  saw-fly  larvie  and  cater- 
pillars, is  a  notable  exception. 

In  other  words,  dissimilarity  seems  to  act  more  strongly  as  a  deter- 
rent than  similarity  does  as  a  persuasive,  in  regulating  parasitism. 

Occurrence  in  a  similar  habitat  acts  very  evidently  in  some  cases  to 
widen  the  range  of  hosts  attacked.  This  is  especially  noticeable  in  the 
case  of  insects  producing  gaUs  on  plants.  We  must  make  allowance 
for  the  greater  care  with  which  the  parasites  of  these  insects  have 
been  studied,  but  it  is  nevertheless  astonishing  to  see  what  a  wide 
r^ige  of  species  are  often  regularly  attacked  by  the  same  parasite. 

The  European  Chaicid-fly,  Onnyrus  tuhulo^us,  has  been  minutely 
studied  by  Mayr,  who  has  bred  it  from  no  less  than  27  sp>ecies  of  Cyni- 
pid  gaUs,  and  I  have  from  Massachusetts  what  is  apparently  the  same 
species,  bred  from  about  half  as  many  North  American  species  by  the 
late  Dr.  M.  T.  Thompson.  The  galls  formed  by  the  various  boats  of 
this  species  are  many  of  them  entirely  dissimilar  in  form,  the  only 
resemblance  between  them,  aside  from  tlieir  gross  galUlike  form^  beinif 
their  more  or  less  uniform  habitat,  attached  to  twigs  and  leaves. 

On  the  other  hand,  an  isolated  environment  usually  restricts  greatly 
the  possible  parasites  of  a  given  species.  A  case  in  point  is  seen  with 
apedes  living  beneath  bark  or  boring  into  wood.  Many  groups  are 
represented  among  the  enemies  of  such  insects,  but  all  must  come  from 
groups  provided  with  an  elongated  ovipositor,  with  w^hich  to  reach  the 
host  for  egg  deposition.  A  beautiful  case  of  complete  restriction  is  the 
Ichneumon  id  genus  Tlialessa,  which  attacks  certain  wood-boring  8iri- 
cUm,  deposting  its  eggs  in  the  body  of  its  host  far  within  the  inflated 
tree  by  means  of  its  enormously  elongated  ovipositor.    It  may  perhapa 
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be  ur^ed  that  natural  seleetion  will  develop  a  long  ovipoaitor  in 
group  where  it  may  be  of  service,  but  the  value  of  the  elongated  ovi*  | 
pofiitor  for  the  separation  of  larger  groupa  shows  that  it  ia  ao  orgaa ' 
that  is  very  slightly  influeDced  by  specific  exigeoeiet* 

Seaaonal  distributioD  naturally  limits  the  range  of  paraaitiain  rather  * 
eloaely,  aince  the  time  of  appearance  of  insect  species  varies  greatly; 
and  as  adult  parasites  are  not  long-lived,  their  boata  muat  appear  at 
nearly  the  aame  time  aa  they  do  themialveB.  The  t«ndenqy  ia  for  ^ 
paraaitic  apeciea  to  undergo  metamorpboaia  more  rapidly  than  olh«rBt 
probably  on  account  of  their  easily  assimilated  food,  and  with  afaortar 
life-cycle  th^  wiU  tend  to  pasa  through  more  generatioiia  in  a  i 
than  Aeir  hosts  in  many  instanees.  Hart  I  believe  lies  the  reason  fSor 
the  acquirement  of  more  than  a  gingle  host  by  some  apeoiea,  although 
H  cannot  explain  the  large  ntanber  of  hosta  of  acnne  spedeap  nor  the 
aeveral  eloaely  related  hosts  of  others. 

While  some  of  the  probable  reasons  for  the  association  of  hoii  and  J 
paraaite  may  be  found  among  the  foregotngi  there  aeem  to  be  no 
that  ean  be  fully  elucidated  by  either  one  or  a  oombination  of  alL 
Indeed,  the  very  fact  that  there  are  ao  many  closely  related  paraaitea 
and  so  little  tmnafer  to  new  hoata,  would  almost  preclude  auch  a  sup* 
poaition  a  priori,  and  some  more  subtle  hereditary  influence  must  be 
eonghtfor. 

Throughout  the  entire  parasitic  group,  there  are  scattered  here 
there  spedea  which  are  particularly  adaptive,  in  that  they  atladi  i 
oral  or  a  number  of  more  or  lev  eloaely  related  hoata,  while  otheni  not  ^ 
£ar  removed  taionomieally  have  apparently  but  a  single  one.    But  in 
nearly  every  minor  gronp  and  in  some  of  the  largea  onea»  there  ia  a 
weU-marked  teodenqr  to  ideet  aa  hoats  speeiea  behmging  to  m 

group.  Thua  every  one  of  the  seveii  or  eight  hundred 
of  the  Proctotrjrpid  family  Sulhmdm,  ao  f)ar  aa  known,  with 
one  aingle  ezoeptton  of  doobthil  relationahip^  is  an  egg*paraaite,  Al- 
asei  eveiy  epeoies  of  the  family  AJysMti  ia  paraaittc  on  dipleroaa « 
larve;  praettoaUy  tU  msoiben  of  the  extensive  anb-family  Apkidiimm 
of  the  Broconidm  mm  aphid  parasftea^  and  so  we  might  oootinne  to 
list  many  more.  There  are  here  alao  very  noHoeable  exoeptioo%  but  i 
they  only  serve  to  ahow  the  ilroog  taodeney  toward  uniformity  whi^ 
exista  everywheni. 

Small  groups  do  not  always  show  the  ioereaaed  apedalixation  whiek  , 
we  ni^l  esepeot  tram  the  uniformity  exhibited  by  ao  many  latfer 
gronpai  and  apeeisi  in  partiaiilar  may  oeeaaionatly  have  almoel  aa 
great  a  range  in  ehdoe  of  boats  bm  genera  or  even  larg^  grcmpa   ▲ 
case  in  point  la  the  Cbakidid  genua  Trkkogrmmm^  whieh  attacks  Ibe  i 
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€ggs  of  insects  belon^ng  to  four  orders,  one  of  its  species,  T.  pretiasa, 
preying  upon  no  less  than  12  species  belonging  to  two  orders,  the  Lepi- 
doptera  and  Hymenoptera* 

It  has  often  been  customary  among  hymenopterists  to  assume  that  a 
different  host  species  must  abnost  surely  have  different  parasites  from 
those  of  a  related  form,  even  if  sharp  differential  characters  could  not 
be  observed,  but  reliance  on  this  physiological  character  is  gradually 
giving  away  to  a  demand  for  actual  structural  characters,  and  recent 
investigators  place  little  confidence  in  host  relations  for  the  actual  sep- 
aration of  species. 

Undoubtedly  the  explanation  for  the  fixity  of  habits  throughout 
many  of  the  larger  groups,  is  the  common  inheritance  of  specific  in- 
stincts through  long  periods  of  time  without  any,  or  with  but  little 
change,  while  the  varied  genera  and  species  of  the  group  have  mean* 
while  been  evolved.  A  habit  thus  formed  has  been  handed  down  from 
generation  to  generation  as  the  groups  have  passed  into  a  more  and 
more  intricate  interdependence,  through  the  evolution  of  new  species 
in  each  group.  Such  will  be  the  natural  trend  of  evolution,  and  we 
can  readily  comprehend  how  the  habits  of  a  group  like  the  Scelionida, 
Alysiidm  or  Aphidiinw  must  have  originated.  The  Alysiid  are  par- 
ticularly interesting  in  this  respect,  as  they  form  a  very  compact  group 
distinguished  from  all  its  relatives  with  more  tiian  usual  ease  by  a 
single  morphological  character,  which  does  not  allow  of  the  different 
interpretations  to  which  the  characters  of  most  other  groups  are  sub- 
jected at  the  hands  of  the  systematist.  In  cases  where  groups  are 
more  opinionative,  habits  themselves  usually  have  considerable  weight 
in  the  segregation  of  their  components. 

Conversely,  that  the  variations  from  any  uniform  or  related  system 
are  due  to  some  sudden  change  in  the  nature  of  a  mutation  seems  prob- 
able, and  if  so,  the  antiquity  of  the  mutation  should  in  some  degree  be 
traceable  from  a  knowledge  of  the  extent  of  the  present  variations. 

Turning  to  view  this  possibility  in  the  light  of  paleontological  evi- 
dence, we  find  that  several  well-marked  cases  of  unusually  variable 
habits  within  a  genus  or  small  group  are  evidently  associated  with 
antiquity. 

Among  over  one  hundred  undescribed  species  of  fossil  parasitic 
Hymenoptera,  which  I  am  working  over  from  the  Miocene  shales  of 
Florissant,  Colorado,  there  are  several  genera  that  stand  out  distinctly 
on  account  of  their  abundance.  One  is  the  Ichneumonid  genus  Pimpla, 
It  is  represented  by  fotu*  or  five  species,  one  of  which  is  the  most  abun- 
dant form  in  the  entire  collection.  Evidently  these  were  as  dominant 
then  as  our  species  are  at  present.  We  find  also  that  the  recorded 
habits  of  Pimpla  are  unusually  varied. 
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Another  dominant  genus  resembles  the  present-day  Chaleidid  TcftY' 
mm  very  closely,  but  on  aoooont  of  a  somewhat  less  specialized  wing 
venation,  I  have  termed  it  PaloMiorymui.  There  are  at  least  four  dis- 
tinct species  from  Florissant,  represented  by  many  specimens  in  the 
collection.  Because  of  its  evident  antiquity  it  has  had  ample  chance 
to  give  rise  to  variations  in  habits,  through  mutation  or  otherwise,  and 
we  Ihid  that  the  present  species  of  Tarymus  are  parasites  of  gall  in- 
sects belonging  to  both  the  Diptera  and  H3rmenoptera,  and  apparently 
of  certain  Coleoptera  and  Lepidoptera  as  weU. 

Chalets  (including  Smicra,  Spilochalds,  etc.)  is  another  genus 
that  is  weU  represented  at  Florissant,  and  recent  species  of  this  domi- 
nant group  attack  insects  belonging  to  at  least  three  orders,  Lepidop- 
tera, Coleoptera,  and  Diptera. 

That  very  persistent  types  are  not  always  the  ones  to  give  rise  to 
variations  in  habits  is  shown  by  the  occurrence  of  many  species  of 
Ltmnma,  Ichneumon,  Microgasier,  Proctoirypes,  etc.,  in  these  same 
Miocene  deposits.  None  of  these  particular  genera  seem  to  have  at 
present  a  wide  range  of  hosts. 

Correlation  between  very  slight  characters  and  certain  host  relations 
is  very  common,  and  I  shall  mention  one  in  closing.  The  genus  Tele- 
nomu$  contains  nearly  175  species  of  egg-parasites,  and  is  distin- 
guished from  the  closely  allied  Phanunu  by  such  evanescent  charac- 
ters that  many  systematists  recognize  no  generic  division.  Of  the  en- 
tire series  only  two  are  known  to  breed  in  the  eggs  of  Diptera.  Both 
attack  the  eggs  of  Tabanus,  one  in  Europe  and  the  other  in  America, 
while  tazonomically  they  exhibit  particularly  well  the  slight  diflCeren- 
tial  characters  of  Phanurus,  although  they  cannot  satisfactorily  be  se- 
gregated from  the  rest  of  the  genus  upon  a  strictly  morphological 
basis. 

To  judge,  then,  from  the  fragmentary  evidence  so  far  adduced,  we 
can  only  suggest  that  the  single  explanation  which  seems  applicable  to 
the  constancy  of  some  groups  and  the  variability  of  others,  lies  in  the 
aaromption  of  a  general  evolutionary  trend  toward  gradual  elabora- 
tion, broken  here  and  there  by  a  mutation  in  habits  which  has  split  off 
the  progenitors  of  certain  groups  from  the  conservative  majority.  The 
fact  that  parasitism  has  undoubtedly  originated  independently  in  a 
number  of  groups  further  enlarges  the  possibilities  of  complexity"  in 
host  relations. 


A  paper  was  presented  as  follows : 
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PRELIMINARY  REPORT  ON  THE  LIFE  HISTORY  OF  THE 

CODLING  MOTH  AND  SPRAYING  EXPERIMENTS 

AGAINST  IT 

By  B.  DwiQHT  SAin>EB80N,  Durham,  N.  H. 

For  the  past  three  years  we  have  been  working  on  the  life  history 
of  the  codling  moth  in  New  Hampshire,  and  making  experiments  to 
determine  the  value  of  spraying  at  different  times.  The  greater  part 
of  the  life  history  work  was  done  by  Dr.  T.  J.  Headlee  or  was  under 
his  immediate  charge,  as  was  also  much  of  the  field  work. 

It  is  convenient  to  commence  the  consideration  of  the  life  history 
of  an  insect  with  a  discussion  of  its  wintering  habits  and  then  follow 
it  thru  the  season.  Seven  large  c^ple  trees  were  thoroly  examined 
by  a  competent  student  last  spring  to  determine  the  position  in  which  , 
the  codling  moth  larvte  hibernate  and  their  mortality.  An  average  of 
55  cocoons  per  tree  were  found,  70%  being  on  the  trunk  and  30%  on 
the  limbs.  Records  showing  the  height  of  the  cocoons  on  the  trunk 
indicate  clearly  that  more  cocoons  are  to  be  found  just  below  the 
crotch  and  just  above  the  base  of  the  tree,  than  are  to  be  found  midway 
on  the  trunk.  It  seems  very  evident  that  the  larva  descend  from  the 
limbs  to  the  trunk  and  ascend  from  the  dropped  apples  on  the  ground 
to  the  lower  part  of  the  trunk  to  form  their  cocoons.  Eighty-seven 
per  cent  were  kiUed  by  birds,  4%  by  fungus  disease,  3%  by  cold,  and 
but  5%  remained  alive.  An  examination' of  numerous  other  trees  in 
the  same  orchard  including  the  cocoons  of  1,086  larvs  showed  that  66% 
had  been  killed  by  birds,  9%  by  cold,  6%  by  fungus  and  19%  were 
alive.  The  percentage  of  mortality  will  of  course  vary  with  local 
conditions,  but  previous  experience  reinforces  these  observations  that 
only  a  very  small  percentage  survive  hibernation. 

In  the  spring  a  short  tube  is  spun  out  from  the  cocoon  prior  to  pu- 
pation. In  1906  the  average  date  of  pupation  for  43  larvs  was  May 
25,  the  average  length  of  the  pupation  stage  20  days,  the  majority  of 
adults  appearing  about  June  14.  In  1907  the  average  date  of  pupa- 
tion for  103  larvte  was  June  16,  t]ie  average  length  of  the  pupal  stage 
being  16  days  and  .the  majority  of  adults  appearing  about  July  2.  It 
is  interesting  to  note  the  difference  of  four  days  in  the  pupal  stage  in 
the  two  seasons.  We  have  not  studied  the  temperature  data  with  suf- 
ficient care  to  determine  whether  the  difference  is  due  to  temperature, 
but  such  a  result  shows  the  necessity  for  having  a  large  series  of  indi' 
viduals  upon  which  to  base  our  conclusions  as  to  the  life  history  of  an 
insect,  and  also  the  importance  of  studying  it  for  several  years  if  its 
economic  importance  warrants  it.    The  length  of  the  pupal  sta^^ 
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varied  from  3  to  64  days,  those  pupating  earliest  in  the  spring  re- 
maining the  longest  in  that  stage. 

In  1906  the  first  moth  appeared  June  9  and  in  1907  on  June  13. 
In  1906  the  last  moth  appeared  June  26  and  in  1907  on  July  8.  Thus 
there  was  a  period  of  emergence  of  17  days  in  1906  and  of  25  days  in 
1907.  It  is  interesting  to  note  the  relation  of  these  dates  of  emer- 
gence to  the  time  of  blooming  of  the  apple.  In  1906  the  first  moth  ap- 
peared about  ten  days  and  the  majority  about  15  days  after  the  petals 
dropped.  In  1907  the  first  moth  appeared  about  the  time  the  petals 
dropped  and  the  majority  a  little  over  two  weeks  later.  Thus  in  1907 
the  earliest  eggs  deposited  would  have  hatched  about  ten  days  after 
the  first  spraying,  while  in  1906  they  would  not  have  hatched  until 
three  weeks  after  the  first  spraying.  This  will  have  an  important 
bearing  upon  the  effectiveness  of  the  spray  applied  to  the  foliage  and 
would  possibly  make  it  more  effective  one  year  than  another. 

Ovipoflition  goes  on  for  about  a  month,  a  female  laying  from  20  to 
70  eggs,  the  average  being  about  50.  The  eggs  we  have  observed 
hatched  in  9  or  10  days.  It  is  exceedingly  difficult  to  get  the  female 
to  oviposit.  In  1906  we  secured  the  record  of  seven  moths,  but  in 
1907  we  were  utterly  unable  to  secure  any  oviposition  tho  the  same 
methods  were  pursued.  The  eggfs  are  laid  on  the  upper  or  under  sur- 
face of  the  leaves,  only  a  fraction  of  1%  being  laid  on  the  fruit  in  this 
locality.  An  examination  of  about  700  eggs  in  the  orchard  shows  that 
they  are  on  the  upper  or  under  side  of  the  leaves,  but  that  on  some 
varieties  there  are  a  large  number  on  the  upper  side  and  on  others 
more  on  the  under  surface.  The  average  distance  of  588  eggs  from 
the  nearest  apples  on  three  trees  in  1907  was  6^4  inches,  while  the 
average  distance  from  the  nearest  apples  of  744  eggs  on  six  trees  dur- 
ing the  past  two  years  was  nine  inches,  the  average  distance  of  eggs 
on  each  tree  varying  from  2  inches  to  28  inches.  Eggs  are  sometimes 
laid  several  feet  from  an  apple  and  indeed  are  quite  commonly  laid 
upon  trees  with  no  fruit  at  all.  An  examination  of  a  young  tree  bear- 
ing no  fruit  showed  31  eggs.  Apples  which  are  wormy  do  not  seem  to 
be  any  nearer  to  eggs  than  those  which  are  non-wormy.  A  careful 
record  of  the  nearest  egg  to  the  apples  on  several  trees  showed  that 
the  eggs  were  as  near  to  those  non-wormy  as  to  those  wormy.  Very 
frequently  the  egg  nearest  a  wormy  apple  has  been  12  inches  distant. 

The  young  larvK  feed  on  the  under  surface  of  the  leaves  mining  into 
the  mid  ribs  and  angles  of  the  veins  branching  from  the  mid  rib  and 
into  the  axils  of  the  leaves.  We  have  succeeded  in  rearing  a  larva  in 
a  water  sprout  and  securing  the  moth  from  it  and  several  larvs  lived 
for  some  time  upon  tender  water  sprouts  altho  we  have  no  evidence 
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that  this  occurs  in  nature.  Feeding  marks  of  the  larvae  may,  however, 
be  readily  found  upon  the  foliage.  It  is  evident  therefore  that  the 
spray  upon  the  foliage  must  affect  the  young  larvse.  In  1906  eggs 
just  ready  to  hatch  were  placed  in  the  calices  of  apples  and  were 
bagged.  Seven  larvae  averaged  31.7  days  in  the  apples.  In  1907,  sim- 
ilar experiments  showed  from  30  to  35  days  spent  in  the  apple,  but 
the  records  were  not  as  accurate.  In  1906  no  larvae  were  observed  to 
transform  to  pupae  and  moths  of  the  second  brood  during  the  summer, 
owing  to  the  fact  that  the  bands  were  not  put  on  the  trees  earlier,  but 
in  1907  pupae  were  found  under  the  bands,  on  August  8,  the  first  moth 
emerging  August  12  and  moths  continuing  to  emerge  to  August  23,  in 
all  19  emerging,  the  most  appearing  on  the  former  date.  There  was 
no  increase  in  the  number  of  larvae  under  the  bands  at  this  time,  but 
the  number  of  larvae  found  under  the  bands  increases  gradually  from 
this  time  on.  It  is  evident,  therefore,  that  the  first  larvae  to  mature 
transform  to  the  second  brood  and  it  seems  quite  probable  from  a  hasty 
study  of  the  temperature  records,  that  this  is  due  to  the  fact  that  they 
are  able  to  mature  during  the  hottest  part  of  the  summer  and  that  the 
later  larvae  are  not  subject  to  so  high  temperatures.  The  number 
transforming  and  forming  the  second  brood  of  moths  is,  however,  ex- 
ceedingly small,  certainly  not  over  1%  of  the  total. 

We  have  been  unable  to  secure  very  satisfactory  data  concerning  the 
eggs  of  the  second  brood,  but  careful  examination  has  failed  to  show 
them  upon  the  apples.  The  second  brood  larvae  hibernate  over  winter 
and  most  of  them  can  be  readily  detected  by  the  small  size  and  narrow 
head,  but  none  of  those  partly  grown  transform  in  the  spring. 
Whether  a  majority  of  the  second  brood  mature  in  the  fall  is  an  open 
question.  We  have  evidence  that  some  of  them  undoubtedly  do,  but 
on  the  other  hand  we  find  a  large  number  of  the  small  hibernating 
larvae  which  fail  to  transform  in  the  spring. 

In  1906  an  elaborate  spraying  experiment  conducted  on  67  trees, 
there  being  5  trees  in  each  of  12  plots  and  7  checks,  practically  failed 
to  give  any  satisfactory  results  on  account  of  the  method  in  which  the 
plots  were  laid  out.  The  plots  were  arranged  as  shown  in  Fig.  3,  the 
eheck  trees  being  at  one  side  of  those  sprayed.  On  either  end  of  the 
sprayed  plots  were  a  few  trees  which  had  borne  the  previous  year,  but 
which  were  not  in  bearing  in  1906.  The  Baldwin  apple  has  a  habit 
in  New  England  of  bearing  every  other  year  and  all  of  the  experi- 
ments here  described  were  on  Baldwins.  As  a  result  of  the  spraying, 
trees  near  those  which  had  borne  the  previous  year  showed  very  much 
more  injury  by  the  first  brood  than  those  at  the  center  of  the  sprayed 
plot  more  distant  from  them.    As  no  barrier  plot  had  been  laid  off 
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between  the  check  trees  and  the  balance  of  the  orchard,  which  was  nn- 
sprayed,  and  the  sprayed  portion,  the  moths  of  the  second  brood  mi- 
grated to  the  sprayed  trees  and  those  plots  nearest  the  nnsprayed  por- 
tion showed  very  little  benefit  to  the  second  brood,  whereas  the  benefit 
increased  with  the  distance  from  the  nnsprayed  trees.  The  effect  of 
these  factors  was  very  noticeable  in  studying  the  results.  We  then 
happened  to  remember  Dr.  Forbes'  suggestive  paper  given  before  this 
association  a  few  years  ago,  in  which  he  showed  the  way  in  which  the 
plum  curculio  migrated  from  the  untreated  part  of  the  orchard  into 
the  part  treated,  and  the  necessity  for  leaving  out  of  consideration  a 
few  rows  of  trees  between  the  untreated  and  treated  part  of  the  or- 
chard. We  therefore  decided  that  in  making  future  experiments  we 
would  leave  one  end  of  the  orchard  nnsprayed  for  checks,  spray  sev- 
eral rows  across  the  orchard  next  to  the  che<^  in  the  best  possible 
manner,  calling  this  portion  of  the  orchard  the  barrier  plot,  and  would 
then  lay  off  our  plots  at  right  angles  to  this  barrier  plot  so  that  the 
infiuence  of  its  effect  upon  the  sprayed  plots  would  be  equal  in  aU  of 
them.  Happily,  at  this  time  Prof.  Quaintance  and  the  writer  met  to 
discuss  methods  of  work  upon  this  subject,  and  it  is  to  him  that  I  am 
indebted  for  the  suggestion  that  we  make  our  plots  three  rows  wide 
and  count  only  the  middle  row,  thus  having  15  trees  in  each  plot,  the 
outer  rows  of  which  tend  to  reduce  the  influence  of  one  plot  on  an- 
other. Our  work  this  season  has  shown  not  only  the  absolute  necessity 
for  such  an  arrangement,  but  that  it  would  be  wise  to  go  even  further 
and  have  the  plots  contain  35  trees  each,  5  rows  wide  and  7  rows  long, 
and  count  the  central  five  tr^es  so  as  to  better  reduce  the  infiuence  of 
the  neighboring  plots.  It  is  of  the  utmost  importance  in  making  an 
experiment  to  give  any  exact  results  on  the  codling  moth,  that  the  trees 
be  of  a  uniform  size,  fruit  evenly,  and  have  borne  approximately  the 
same  the  previous  year.  A  few  trees  scattered  thru  an  orchard  which 
have  borne  the  previous  year  when  the  balance  of  the  orchard  did  not, 
will  seriously  affect  the  results  of  the  work  the  following  season.  Prom 
careful  study  of  our  records,  it  seems  to  me  that  too  much  importance 
cannot  be  placed  upon  the  ground  plan  of  such  an  experiment,  and  I 
cannot  but  feel  that  experiments  based  on  individual  trees  scattered 
thru  an  orchard  are  of  little  value  in  trying  to  determine  the  amount 
or  nature  of  the  effect  of  spraying  upon  the  different  broods  of  the 
codling  moth.     Furthermore  at  least  five  trees  must  be  counted  in  each 

Fio.  3.  Diagram  of  orchard  of  Albert  DeMerit,  Durham,  N.  H.,  used  In 
experiments  of  1906.  Circles  represent  trees.  Circles  with  crosses  are  trees 
which  bore  in  1905,  but  bore  practically  no  crop  in  1906.  Solid  lines  show 
boondaries  of  sprayed  plots;  remainder  of  orchard  unsprayed. 
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plot  isolated  as  'already  described  by  surrounding  trees  similarly 
treated,  and  preferably  10  trees  should  be  counted,  for  it  will  be  found 
that  the  records  of  five  individual  trees  will  vary  fully  as  much  as  the 
average  of  one  plot  and  another.  All  of  these  factors  are  therefore 
of  the  utmost  importance  and  it  becomes  a  considerable  undertaking 
to  make  a  careful  experiment  on  this  subject,  the  amount  of  the  work 
depending  very  largely  upon  how  much  competent  labor  can  be  se- 
cured to  make  the  records.  It  is  needless  to  say  that  in  our  work 
every  dropped  and  picked  fruit  has  been  examined  and  a  record  has 
been  made  as  to  whether  it  was  wormy  and  whether  the  larva  entered 
the  calyx  or  the  side. 

It  is  not  my  purpose  to  give  any  extended  discussion  of  the  results 
of  our  work  of  this  season,  but  to  briefly  report  my  conclusions.  The 
full  data  upon  which  they  are  based  will  be  published  later.  Pig.  4 
shows  the  plan  of  the  orchard. 

The  results  of  our  work  have  been  computed  in  percentages  thru- 
out.  This  is  not  the  place  to  discuss  our  method  of  computing  the  re- 
sults, but  suffice  it  to  say  that  after  having  compared  the  number  of 
wormy  apples  to  the  number  of  apples  on  the  tree  and  the  percentage 
of  wormy  apples,  we  find  that  the  percentage  wormy  is  a  much  more 
reliable  basis  for  comparison  than  the  number  of  wormy  apples  them- 
selves. Our  conclusions  are  based  on  a  study  of  detailed  records  of  a 
total  of  about  400  trees,  covering  two  seasons,  and  including  a  count 
of  over  350,000  apples  each  year. 

Plot  1  was  given  the  third  spraying  (the  third  spraying  being  that 
immediately  after  the  petals  fall,  the  fourth  spraying  10  days  later 
and  the  fifth  spraying  about  three  weeks  after  the  petals  fall  or  when 
the  eggs  are  hatching)  with  a  fine  mist.  Plot  2  was  sprayed  at  the 
same  time  with  a  Bordeaux  nozzle  and  thoroly  drenched,  the  spray 
being  applied  at  100  lb.  pressure.  Neither  of  the  plots  were  sprayed 
subsequently.  This  experiment  was  repeated  under  similar  condi- 
tions in  another  orchard.  There  was  but  2%  or  3%  difference  in  the 
result  in  both  cases,  in  one  orchard  the  result  favoring  the  drenching 
and  in  the  other  favoring  the  mist,  so  that  we  are  forced  to  the  con- 
clusion that  there  is  very  little  difference  in  their  effectiveness.  Care- 
ful examination  of  the  calices  by  Dr.  Headlee  failed  to  show  any  spray 
lodged  beneath  the  stamens  or  in  the  calyx  cavity  proper,  nor  did  he 
find  any  dead  larvae  in  the  calyx  cavity  proper  tho  the  results  achieved 
by  our  spraying  show  very  clearly  that  it  was  exceedingly  effective. 

Fio.  4.  Diagram  of  orchard  of  Giltnan  Woodman,  Durham,  N.  H.,  used  in 
experiments  of  1907.  Plots  A,  1,  2,  3,  4,  5,  6,  experimental  sprayed  plots; 
plot  3,  "barrier"  plot;  plot  C,  "check"  plot,  unsprayed. 
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We  are  therefore  led  to  doubt  whether  in  New  England  it  is  necessary 
to  wait  until  the  stamens  have  withered  in  order  to  foree  the  spray 
beneath  the  stamens  into  the  calyx  cavity  proper,  as  suggested  by 
Dr.  Ball  last  year. 

Plots  sprayed  with  paris  greai,  one-third  pound  to  the  barrel  and 
arsenate  of  lead,  two  pounds  to  the  barrel,  the  insecticide  being  used 
with  Bordeaux  mixture,  showed  practically  no  difference  in  their 
effect.  The  addition  of  Bordeaux  to  arsenate  of  lead  seems  to  de- 
crease its  value  very  little  if  any.  The  arsenate  of  lead  and  paris 
green  have  now  been  compared  for  two  years,  and  where  a  sufficient 
amount  of  either  is  used,  so  that  the  percentage  of  arsenic  is  the  same, 
one  seems  to  be  about  as  effective  as  the  other. 

The  proportion  of  the  larvae  entering  the  calyx  has  always  been  a 
matter  of  interest,  as  bearing  directly  upon  the  effectiveness  of  spray- 
ing into  the  calyx.  We  find  for  the  first  brood  that  the  percentage  of 
larvae  entering  the  calyx  on  unsprayed  trees  varies  from  67%  to  77%, 
in  four  orchards  averaging  73%.  For  the  second  brood  at  Durham 
the  proportion  was  67%  and  78%  on  unsprayed  trees,  averaging 
74.5%,  or  practically  the  same  as  for  the  first  brood,  but  at  Pittsfield 
and  Deerfield,  back  from  the  coast,  and  on  hills,  the  second  brood  is 
smaller,  as  will  be  shown  later,  and  but  22%  to  24.6%  of  the  second 
brood  enter  the  calyx  on  unsprayed  trees. 

We  have  endeavored  this  year  to  determine  the  exact  effect  of  the 
spray  upon  the  larvae,  as  to  whether  they  are  killed  in  the  calyx,  on 
the  foliage,  or  on  the  surface  of  the  apple,  for  both  the  first  and  second 
brood.  Four  trees  were  sprayed  immediately  after  the  blossoms  fell 
with  a  hand  atomizer,  the  spray  being  placed  directly  in  the  calyx 
without  hitting  the  foliage.  In  all  of  these  experiments  the  spray 
was  arsenate  of  lead,  two  pounds  to  the  barrel,  without  Bordeaux  un- 
less otherwise  indicated.  These  four  trees  were  not  sprayed  later. 
They  gave  a  benefit  of  59%,  based  on  the  percentage  of  the  total 
fruit,  which  was  wormy  by  the  first  brood,  against  a  benefit  of  91%  on 
the  plots  which  were  sprayed  in  the  ordinary  manner  so  that  the 
foliage  was  covered,  indicating  that  about  one-third  of  the  benefit  was 
due  to  the  spray  on  the  foliage. 

One  tree  was  not  sprayed  when  the  petals  fell,  but  about  three 
weeks  later  when  the  eggs  were  hatching.  All  of  the  apples  on  it  were 
covered  with  paper  bags  and  the  tree  was  then  thoroly  sprayed,  thus 
covering  the  foliage,  but  not  the  apples.  The  bags  were  then  removed. 
It  was  contemplated  to  treat  several  trees  in  this  manner,  but  as  it  was 
a  week's  labor  to  bag  one  tree,  it  was  impossible.  This  spraying  of 
the  foliage  gave  only  18%  benefit,  based  upon  the  percentage  of  the 
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total  fruit  wormy  by  the  first  broody  with  10%  benefit  due  to  less 
injury  by  worms  entering  the  side  of  the  apple,  and  the  balance  of  8% 
due  to  benefit  by  fewer  worms  entering  the  calyx. 

One  plot  was  given  the  fifth  spraying  (that  is  three  weeks  after  the 
petals  dropped,  or  as  the  eggs  were  hatching)  in  the  or^ary  manner, 
in  this  the  apples  being  sprayed  as  well  as  the  foliage,  but  not  having 
been  previously  sprayed,  no  poison  was  deposited  in  the  cal3rx.  This 
plot  gave  a  benefit  of  25%,  based  on  the  percentage  of  the  total  fruit 
wormy  by  the  first  brood,  with  a  benefit  of  15.7%  due  to  fewer  worms 
entering  the  calyx,  and  9%  due  to  fewer  worms  entering  the  side.  If 
the  benefit  derived  from  spraying  the  foliage  only  upon  the  tree, 
which  was  bagged,  be  subtracted  from  that  secured  on  the  plot  where 
both  the  foliage  and  apples  were  sprayed  with  the  fifth  spraying,  we 
get  the  benefit  due  to  the  spray  on  the  apples  as  regards  the  first 
brood,  and  find  that  it  is  about  one-fourth  of  the  value  of  this  fifth 
spraying,  and  consists  entirely  of  a  benefit  due  to  fewer  worms  enter- 
ing the  calyx  or  about  7%.  If  we  divide  the  value  of  the  fifth  spray 
between  the  benefit  derived  from  fewer  worms  entering  the  calyx  and 
fewer  worms  entering  the  side,  according  to  these  proportions,  we  find 
that  9%  out  of  the  25%  is  due  to  fewer  worms  entering  the  calyx  and 
15.7%  due  to  fewer  worms  entering  the  side,  or  about  two-fifths  of 
the  benefit  is  due  to  the  calyx  and  three-fifths  to  the  side. 

But  only  29%  of  wormy  fruit  are  due  to  the  work  of  the  first  brood 
on  the  unsprayed  trees.  When  the  benefit  done  by  the  control  of  the 
first  brood  alone  is  measured  in  terms  of  percentage  of  the  benefit  for 
the  whole  season,  we  find  that  only  27.5%  out  of  96%  is  due  to  the 
direct  benefit  on  the  first  brood,  where  sprays  III,  IV  and  V  were 
given.  As  a  matter  of  fact  the  benefit  of  these  sprayings  thru  their 
effect  on  the  first  brood  is  much  greater  than  this  and  can  only  be 
shown  after  we  have  considered  their  effect  on  the  second  brood. 

The  addition  of  spray  V  did  not  seem  to  materially  increase  the 
benefit  to  the  first  brood  when  given  after  spray  III,  but  the  addition 
of  spray  IV  and  V  to  III  show  a  very  slight  benefit  over  III  and  V. 

In  order  to  determine  the  true  benefit  of  the  effect  of  sprays  on  the 
first  brood,  we  must  find  their  effect  on  the  second  brood  and  by  sub- 
tracting it  from  the  total  effect  for  the  season  we  secure  the  real 
benefit  due  to  the  influence  on  the  first  brood,  for  it  is  evident  that 
by  reducing  the  numbers  of  the  first  brood  there  will  be  fewer  of  the 
second  brood,  and  the  apparent  total  benefit  to  the  second  brood  is 
therefore  really  due  to  the  effect  of  the  lessened  numbers  due  to  the 
killing  of  the  first  brood,  as  well  as  to  the  direct  effect  of  the  spray 
apon  the  second  brood. 
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The  proportion  of  apples  injured  by  the  first  and  second  brood 
varies  with  the  locality  and  seemingly  according  to  the  percentage 
which  transform  to  the  second  brood.  Thus,  at  Durham  in  1907,  29% 
of  the  wormy  apples  were  injured  by  the  first  brood  and  71%  by  the 
second,  and  in  1906  about  40%  were  injured  by  the  first  brood  and 
about  60%  by  the  second  on  unsprayed  trees,  while  at  Deerfield,  15 
miles  distant  in  the  hills,  in  1907,  70%  were  injured  by  the  first  brood 
and  30%  by  the  second  brood,  and  at  Pittsfield,  30  miles  distant,  48% 
were  injured  by  the  first  brood  and  52%  by  the  second  brood  on 
unsprayed  trees. 

The  effectiveness  of  the  spra3ring  seems  to  vary  somewhat  from 
season  to  season,  and  it  seems  quite  possible  that  if  heavy  rains  fol- 
low sprays  III  and  IV  that  their  effect  upon  the  larvae  feeding  upon 
the  foliage  would  be  lessened,  whereas  the  benefit  due  to  spray  V 
would  not  be  so  much  affected  as  if  it  is  applied  just  as  the  eggs  are 
hatching.  Those  plots  sprayed  with  only  the  third  spraying  show  but 
little  total  benefit  to  the  second  brood,  averaging  12%,  while  those 
sprayed  with  the  third  and  fifth  sprayings  show  little  or  no  total 
benefit,  due  probably  to  the  fact  that  the  destruction  of  the  first  brood 
was  so  complete  that  it  is  very  diflScult  to  determine  any  additional 
influence,  unmistakably  due  to  the  effect  of  the  spray  on  the  second 
brood.  But  an  addition  of  spray  VI  (spray  VI  being  applied  when 
the  second  brood  of  eggs  are  laid)  gave  70%  of  the  possible  benefit  due 
to  the  direct  effect  of  the  spray  on  the  second  brood.  Spray  IV  gave 
a  total  of  22%  of  possible  benefit,  and  spray  V  from  22%  to  79%  of 
possible  benefit,  with  an  average  of  60%  of  the  possible  benefit  due  to 
the  direct  effect  of  the  spray  on  the  second  brood,  this  being  22% 
benefit  in  terms  of  the  benefit  for  the  whole  season,  which  was  but 
68%,  or  in  other  words  37%  of  the  total  benefit  of  the  year  was  due 
to  the  direct  effect  of  spray  V  upon  the  second  brood. 

Analyzing  this  benefit  to  the  second  brood,  as  to  its  effect  upon  the 
worms  entering  the  calyx  and  side,  we  find  that  in  the  plot  treated 
with  spray  III  the  benefit  to  the  second  brood  was  due  entirely  to 
those  entering  the  calyx,  giving  46%  benefit  to  the  calyx,  but  showing 
a  loss  of  14%  or  15%  in  those  entering  the  side,  thus  indicating  that 
some  of  the  spray  lodged  in  the  calyx  affects  the  second  brood  which 
enter  the  calyx,  but  that  the  third  spray  has  no  effect  on  those  enter- 
ing  the  side,  or  in  other  words,  kills  very  few  or  none  of  the  second 
brood  ui)on  the  foliage.  When  spray  V  or  IV  and  V  are  added  to 
spray  III.  from  75%  to  80%  l)enefit  to  the  calyx  is  secured,  but  no 
benefit  is  secured  to  the  side,  but  with  the  addition  of  spray  V  and  VI 
(VI  being  applied  for  the  second  brood  eggs).  95%  benefit  to  the 
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calyx  and  25%  benefit  to  the  side  for  the  second  brood  is  secured, 
showing  that  spray  YI  kills  mostly  by  its  effect  on  larv»  feeding  on 
the  foliage.  That  no  benefit  is  secured  in  lessening  the  number  of 
worms  of  the  second  brood  entering  the  side  when  spray  V  is  added 
to  spray  III  as  would  be  expected  from  the  additional  spray  put  on 
the  foliage,  is  doubtless  due  to  the  very  effective  work  on  the  first 
brood  of  sprays  III  and  V,  leaving  such  a  small  percentage  to  be  killed 
by  the  direct  effect  of  the  spray  on  the  second  brood  as  to  be  un- 
demonstrable. 

Spray  V  alone  gave  an  average  of  66%  benefit  thru  lessening  the 
worms  of  the  second  brood  entering  the  calyx,  and  was  the  only  one 
showing  any  benefit  by  lessening  the  worms  of  the  second  brood  enter- 
ing the  side,  giving  62%  benefit  to  the  side,  the  benefit  to  the  side  and 
calyx  being  practically  equal  tho  twice  as  many  worms  entered  the 
calyx  as  the  side  in  the  checks,  thus  showing  that  66%  of  the  second 
brood  which  entered  the  calyx  are  killed  by  spray  on  the  foliage,  as 
weU  as  62%  of  those  which  would  enter  the  side.  Thus  about  60% 
of  the  benefit  possible  to  secure  from  the  direct  effect  of  the  spray 
upon  the  second  brood  is  secured  by  the  fifth  spray  alone  applied  to 
the  foliage,  and  this  spray  would  therefore  be  of  importance  in  an 
orchard  adjoining  an  unsprayed  orchard  near  enough  for  the  second 
brood  of  moths  to  spread  to  it.  This  is  shown  by  our  barrier  plot, 
"B'*,  which  showed  a  total  of  20%  of  the  possible  benefit  due  to  direct 
effect  on  the  second  brood,  while  plot  3  surrounded  by  sprayed  trees 
showed  no  such  benefit.  Furthermore  the  tree  on  which  the  apples 
were  bagged  and  only  the  foliage  sprayed  with  the  fifth  spraying, 
shows  as  much  total  benefit  to  the  second  brood  as  those  in  which  the 
apples  also  were  sprayed  at  the  fifth  spraying,  again  showing  that 
most  of  the  benefit  due  to  the  direct  effect  on  the  second  brood  is  from 
the  effect  of  the  spray  on  the  foliage. 

Considering  the  part  of  the  total  benefit  of  the  season  which  is  due 
to  the  spray  affecting  the  first  brood  as  against  the  second  brood,  we 
find  that  in  case  of  spray  III,  and  III  and  V,  that  88%  to  100%  of 
the  total  benefit  was  due  to  the  effect  on  the  first  brood  and  thru  it  to 
the  second  brood,  whereas  in  spray  V  only  from  36%  to  86%  (average 
64%)  was  due  to  the  effect  on  the  first  brood,  and  from  14%  to 
64%  of  the  total  benefit  was  due  to  its  effect  on  the  second  brood. 

Thus  in  New  England  the  first  brood  may  be  controlled  by  thoro 
spraying  at  the  time  the  petals  drop,  spray  III,  but  if  there  be  danger 
of  the  second  brood  migrating  into  the  orchard,  spray  V  should  always 
be  added,  as  it  will  sufficiently  control  the  second  brood,  tho  if  an  in- 
festation be  serious  in  neighboring  orchards,  the  sixth  spraying  will 
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sometimes  pay  in  addition.  In  New  England  the  fifth  spray  should 
always  be  used  with  Bordeaux  mixture  for  the  control  of  the  fruit 
spot  irrespective  of  the  codling  moth,  so  that  the  addition  of  arsenate 
of  lead  will  cost  but  little  and  will  render  the  control  of  the  codling 
moth  much  more  certain.  Early  in  August  it  is  well  to  spray  for  the 
brown-tail  moth  and  other  leaf-eating  caterpillars,  which  have  been 
quite  numerous  in  New  England  orchards  for  the  last  few  years,  and 
the  sixth  spraying  will  therefore  control  them  and  the  second  brood  at 
the  same  time. 

Considering  the  total  benefits  for  the  season,  it  is  found  that  spray- 
ing the  calyx  only  may  give  a  benefit  of  62%,  while  spraying  the  fol- 
iage only  may  benefit  52%  (tho  the  infiuence  of  adjoining  treated  plots 
increased  the  benefit  by  decreasing  the  second  brood  of  these  plots,  so 
that  really  the  benefit  is  less),  but  where  foliage  and  apples  are 
sprayed  at  the  fifth  spraying,  a  benefit  of  74%  may  sometimes  be 
secured,  tho  here  again  neighboring  plots  have  increased  this  apparent 
benefit. 

Whether  the  spray  on  the  foliage  or  the  spray  on  the  calyx  kills  the 
more  lanne,  it  is  impossible  to  determine  definitely  from  our  results, 
which  would  seem  to  indicate  that  where  spray  V  is  given  there  are 
about  two  chances  that  a  larva  will  be  killed  on  the  foliage  to  three  . 
that  it  will  die  in  the  calyx.  Giving  our  figures  as  conservative  an 
interpretation  as  possible,  it  would  appear  that  of  the  total  benefit 
for  the  whole  season,  at  least  one-third  and  possibly  one-half  is  due  to 
the  spray  on  the  foliage,  and  the  balance  to  that  deposited  in  the  calyx. 
Heretofore  only  the  spraying  of  the  calyx  has  been  emphasized,  but  in 
all  cases  where  records  have  shown  a  separation  of  the  apples  wormy  in 
the  calyx  and  in  the  side,  such  as  those  given  by  Dr.  Ball  at  our  last 
meeting,  a  decided  benefit  has  been  shown  by  reducing  the  number  of 
larvie  entering  the  side,  and  if  this  be  due  to  the  spray  deposited  on 
the  foliage,  how  much  of  the  apparent  benefit  from  the  decreased  num- 
ber of  worms  entering  the  calyx  is  really  due  to  their  being  killed  on 
the  foliage? 

Mr.  Taft  stated  that  in  Michigan  it  is  necessary  to  apply  an  extra 
spraying  to  control  the  second  brood  of  this  insect. 

Mr.  Fletcher  asked  if  it  is  not  probable  that  New  Hampshire  and 
Michigan  are  in  two  different  faunal  areas,  as  far  as  the  codling  moth 
is  concerned. 

Mr.  Taylor  was  positive  that  the  results  given  in  this  paper  would 
not  apply  in  Colorado.  He  recalled  experiments  and  observations 
which  had  extended  over  fully  five  hundred  acres  of  orchards  where 
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the  first  generation  was  practically  controlled.  Possibly  the  larva 
feed  on  the  leaves  to  a  greater  extent  in  New  Hampshire  than  in 
Colorado.  In  Grand  Valley  in  Colorado  in  1907,  the  entomology 
kept  track  of  the  climatic  conditions  and  the  growers  were  notified  by 
circulars,  telephone  or  telegraph,  so  that  the  spraying  was  done  at 
exactly  the  right  time.  The  results  that  were  secured  in  Colorado 
agreed  in  general  with  those  of  Dr.  Ball  in  Utah. 

Mr.  Headlee  stated  that  the  apple  crop  was  an  absolute  failure  this 
year  in  Kansas  and  asked  if  there  would  be  codling  moths  next  year. 
In  reply  Mr.  Quaintance  said  that  the  moth  was  supposed  to  have  been 
exterminated  in  a  small  valley  in  California  in  this  manner.  Profes- 
sor Garcia  is  now  conducting  an  experiment  of  this  kind  in  New 
Mexico. 

Mr.  J.  B.  Smith  called  attention  to  the  fact  that  the  pupae  of  Lepi- 
dopterous  insects  that  are  normally  single  brooded  sometimes  pass  the 
winter  in  that  stage.  If  this  was  occasionally  the  case  with  the  cod- 
ling moth,  the  species  might  be  carried  over  in  this  way. 

Mr.  Taylor  mentioned  the  entire  absence  of  codling  moth  eggs  in 
orchards  that  were  barren  in  1907,  though  badly  infested  in  1906, 
when  a  full  crop  of  fruit  was  borne. 

Mr.  Fletcher  remarked  that  he  had  once  carried  this  insect  over  the 
second  winter  in  the  pupa  form,  but  the  specimen  was  kept  in  his 
office. 

Mr.  Quaintance  presented  the  following  paper: 

NOTES  ON  THE  LESSER  APPLE  WORM,  ENARMONIA 
PRUNIVORA  WALSH 

By  A.  L.  QvAmTiLjfCE,  Washington,  D.  C. 

(Withdrawn  for  publication  elsewhere.) 

Mr.  Sanderson  asked  if  the  work  of  this  insect  can  be  distinguished 
from  that  of  the  codling  moth  larva.  Mr.  Quaintance  replied  that  the 
larvBB  work  to  a  considerable  extent  in  the  calyx  basin,  boring  holes 
into  the  fleah  from  one  fourth  to  one-half  an  inch  deep  around  the 
calyx  and  eating  out  the  flesh  under  the  skin  in  the  calyx  cavity ;  and 
also  on  the  sides  of  the  fruit,  especially  where  touched  by  another 
apple  or  a  leaf.  Except  as  the  fruit  is  nearly  ripe,  larvae  rarely  pene- 
trate to  the  seeds,  as  is  done  by  the  codling  moth  larvae.  The  lesser 
apple  worm,  when  full  grown,  is  about  the  size  of  a  half  grown  codling 
moth  larva,  but  is  somewhat  fusiform  in  shape  and  is  flesh-colored,  or 
pinkish.      On  the  caudal  portion  of  the  anal  segment  there  is  a  small 
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brownish  comb-like  structure  composed  of  seven  teeth  and  distinguish- 
able with  a  hand  lens. 

Mr.  Bruner  stated  that  he  had  found  an  insect  which  he  had  sup- 
posed to  be  this  species  of  Enarmonia  on  wild  roses. 

A  paper  was  presented,  entitled : 

EGG  LAYING  OF  EMPOASCA  MALI 

By  F.  L.  Washbuen,  8t,  Anthony  Park,  Minn, 

In  the  twenty-first  annual  report  of  the  state  entomologist  of  Illi- 
nois (1900),  Professor  Forbes  states  that  what  were  then  supposed  to 
be  the  eggs  of  the  above  species  were  found  in  slight  swellings  on  the 
green  twigs  and  on  the  mid-rib  and  leaf  stem  of  the  apple.  This  sup- 
position regarding  the  summer  egg  must  have  been  correct,  for  we 

find  young  larva?  so  small  and  helpless  on 
the  mid-rib  during  the  summer  as  to  force 
one  to  conclude  that  its  place  of  hatching 
must  have  been  near  by.  Nevertheless, 
the  truthfulness  of  the  supposition  was 
not  determined  at  that  time,  and  so  far  as 
we  are  able  to  discover,  there  has  been,  up 
to  this  date,  no  absolute  confirmation  of 
this  belief,  nor  has  there  been,  to  the  best 
of  our  knowledge,  at  any  time  hitherto, 
any  accurate  observations  on  the  location 
of  the  fall-laid  eggs,  the  eggs  from  which 
no.  5.  Bitotmo(»taiiiiBff«cg>af  comc  the  first  spring  brood. 
mmpom»tm  m^H,  nraeh  tnUrg^d  Youug  apple  trees  which  had  been 
^"^^^^ '  infested  with  leaf  hoppers  in  the  sum- 

mer of  1906  were  dug  in  October  of  the  same  year  and  planted  in 
the  insectary  at  the  Minnesota  Experiment  Station.  The  heat  was 
not  turned  on  in  the  room  until  quite  late  in  the  winter.  The  leafing 
out  of  the  trees  was  shortly  followed  by  the  appearance  of  Empooioa 
larre,  but  in  spite  of  careful  searching,  eggs  were  not  discovered. 
Later  in  the  spring,  however,  when  hoppers  appeared  outside,  Mr. 
Ainslie,  at  that  time  an  assistant  in  the  department,  found.  April  23d, 
on  a  young  apple  tree  back  of  the  insectary,  several  pouches  or  pockets 
in  the  bark  about  2  mm.  long  and  1  mm.  wide  at  their  widest  portion. 
The  mouth  of  each  pouch  was  about  1  mm.  long.  This  opening  ap- 
peared to  be  closed  with  dirt  or  woody  growth.  One  was  dissected 
and  found  to  contain  an  egg  which  almost  filled  the  pouch,  its  small 
end  toward  the  opening.     Mr.  Ainslie  describes  the  egg  as  being  white 
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Fio.6.  NymphofJSmpoanea  maZ^  witbin 
the  pouch,  the  covering  epidermis  being 
turned  back,  much  enlarged  (original). 


with  a  membranous  and  semi-opaque  shell,  and  1.5  mm.  long.  He 
says  in  his  report:  **The  cavity  was  lined  with  a  reddish,  glossy  ma- 
terial^ which  seemed  to  be  a  thin  skin,  separable  from  the  woody  tis- 
sues. The  sap  was  just  beginning  to 
run  and  the  tissues  were  full  of  it.'' 

Of  course,  it  yet  remained  to  be 
proven  that  the  above  egg  was  that  of 
Empoasca,  No  more  eggs  were  found 
until  May  24th,  when  Mr.  R.  L.  Web- 
ster, in  charge  of  the  insectary  and  a 
part  of  the  field  work  for  the  depart- 
ment during  the  summer,  found  them 
quite  numerous  in  three-year  old 
apple  stock  in  a  southern  Minnesota 
nursery.  He  reports  these  eggs  as 
being  somewhat  smaller  than  those 
found  at  St.  Anthony  Park,  measur- 
ing .4  and  .75  mm.  Mr.  Ainslee's  de- 
scription applies  so  well  to  the  later 
found  eggs  that  there  is  but  little  if 
any  doubt  of  their  being  those  of  the  same  species.  All  these  **  blis- 
ters" or  pouches  containing , eggs  were  found  on  old  wood  in  the 
upper  part  of  the  trunk,  and  none  on  the  small  twigs,  and  their 
general  shape  varied  from  that  of  a  fresh  water  mussel  or  clam  shell 
to  almost  cylindrical. 

A  small  tree  showing  a  number  of  these  blisters  was  taken  into  the 
insectary,  and  there  a  young  Empoasca  was  observed  in  the  act  of 
emerging.  This  specimen  died  before  becoming  free  from  the  blister. 
A  sketch  was  made  at  the  time  by  our  artist,  showing  the  bark  cut  back 
and  the  body  of  the  larva  below. 

We  cannot  speak  of  the  location  of  the  summer  egg  with  as  much 
certainty  as  we  can  of  the  winter  egg,  although  putting  the  evidence  in 
our  possession  with  that  of  others,  we  are  inclined  to  the  belief  that 
the  petiole  and  mid-rib,  as  well  as  the  leaf  itself,  may  be  the  places 
chosen  for  oviposition  on  the  apple  by  the  females  of  the  summer  gen- 
erations, for  Ainslie  found  on  June  25th  an  enlargement  on  a  petiole 
which  contained  the  remnant  of  an  egg  shell,  and  on  September  4th 
Webster  found  a  swelling  in  a  leaf  similar  to  that  which  character- 
ized the  presence  of  the  winter  eggs.  Only  one  was  found.  Webster 
describes  it  as  5  mm.  long,  slightly  brown,  with  a  slit  in  one  end. 

On  September  19th  in  a  large  nursery,  Mr.  Ainslie  examined  a  num- 
ber of  one  year  old  apple  trees.     These  trees  were  almost  hidden  in  a 
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growth  of  buckwheat  planted  for  winter  protection.  The  plot  had 
been  infested  with  leaf  hoppers  earlier  in  the  season,  and  a  few  were 
doubt  of  their  being  those  of  the  same  species. 

AU  these  ''blisters"  or  pouches  containing  eggs  were  found  on  old 
wood  in  the  upper  part  of  the  trunk,  and  none  on  the  small  twigs,  and 
their  general  shape  varied  from  that  of  a  fresh  water  mussel  or  clam 
shell  to  almost  cylindrical. 

sues.  The  sap  lyas  just  beginning  to  run  and  the  tissues  were  full 
of  it." 

Of  course,  it  yet  remained  to  be  proven  that  the  above  egg  was  that 
of  Empoasca.  No  more  eggs  were  found  until  May  24th,  when  Mr.  B. 
L.  Webster,  in  charge  of  the  insectary  and  a  part  of  the  field  work  for 
the  department  during  the  summer,  found  them  quite  numerous  in 
three-year  old  apple  stock  in  a  southern  Minnesota  nursery.  He  re- 
ports these  eggs  as  being  somewhat  smaller  than  those  found  at  St. 
Anthony  Park,  measuring  .4  and  .75  mm.  Mr.  Ainslie's  description 
applies  so  well  to  the  later  found  eggs  that  there  is  but  little  if  any 
still  in  evidence.  Every  portion  of  the  bark  of  several  trees  was 
examined  most  thoroughly  with  a  hand  lens  without  result,  but  on  a 
few  petioles  slight  discolorations,  accompanied  in  each  case  by  an  ele- 
vation of  the  epidermis,  were  found.  These  were  so  small  that  they 
were  hardly  visible  to  the  naked  ejre,  and  were  for  the  most  part  lo- 
cated on  the  side  of  the  petiole,  and  on  the  half  nearest  the  leaf.  One 
was  found  on  the  under  side  of  the  mid-rib.  Empoctca  larve  were 
found  on  the  above  trees,  and  the  spots  on  the  petioles  were,  according 
to  Ainslie,  the  only  abnormal  thing  about  the  trees. 

The  buckwheat  growing  amongst  these  trees  was  also  examined,  and 
two  similar  discolored  swellings  found  on  petioles.  At  this  date  there 
were  very  few  Empoasca  on  the  trees,  but  they  were  numerous  on  the 
buckwheat  Dissection  of  some  of  this  material  on  November  9,  pre- 
served in  alcohol  since  September  19,  and  not  in  very  good  shape,  dis- 
closed nothing  of  which  we  can  speak  definitely. 

Insectary  records  of  the  stages  of  Empoasca  show  a  record  of  from 
nineteen  to  twenty-five  dajrs  as  nymphs,  and  five  n>anphal  stages  be- 
tween egg  and  adult.  It  was  practically  impossible  for  us  to  deter- 
mine the  length  of  each  instar  exactly,  but  it  may  be  safely  said  that 
the  first  brood  nymphs  have  longer  instars  than  those  in  the  follow- 
ing broods.  The  average  lengths  of  individuals  in  the  successive 
n^^mphal  stages  are  as  follows:  First  stage,  .8mm.;  second,  1.3  mm.; 
third,  1.7  mm.;  fourth,  2.1  mm.;  fifth,  2.4  mm.,  and  the  adult  3.1  mm. 

Mr.  Webster  reports  observing  these  hoppers  hopping  in  the  last 
nymphal  stage,  in  several  instances  leaping  a  distance  of  over  a  foot. 
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These  observations  were  made  in  the  field  at  a  time  when  the  hoppers 
were  disturbed.  From  this  observation  it  would  seem  that  while  they 
always  walk  in  the  first,  second,  third  and  fourth  nymphal  stages,  they 
may  either  walk  or  hop  in  the  fifth. 

Evening  Session,  Saturday,  December  28,  1907 

The  final  session  of  the  meeting  was  held  in  the  parlors  of  the  Wind- 
sor-Clifton Hotel  at  8  p.  m. 

The  following  papers  were  presented,  the  discussion  being  postponed 
until  the  close  of  the  last  paper: 

NOTES  ON  SOME  INSECTS  OF  THE  SEASON 

By  Herbert  Osbobn,  Columhm,  Ohio. 

While  there  has  been  no  widespread  devastation  from  insects  during 
the  past  season  in  Ohio,  there  have  been  several  minor  outbreaks  cov- 
ering certain  localities,  and  some  of  these  it  seems  worth  while  to  put 
on  record.  Comparison  of  these  with  occurrences  of  these  species  or 
of  other  forms  during  other  seasons  has  a  distinct  interest. 

In  the  northern  part  of  the  state  there  was  a  quite  noticeable  amount 
of  injury  from  the  bollworm,  Heliothis  obsoleta.  This  was  particu- 
larly serious  in  gardens  and  on  the  truck  farms  in  the  vicinity  of  San- 
dusky, and  in  addition  to  the  ordinary  attacks  upon  com  and  toma- 
toes, attacks  were  made  upon  nearly  all  kinds  of  garden  crops.  Very 
noticeable  injury  occurred  upon  beans,  cabbages  and  various  other 
crops  that  have  not  been  so  commonly  attacked. 

In  the  vicinity  of  Columbus  there  was  considerable  damage  by  the 
walnut  caterpillar,  Daiana  angusii,  many  trees  in  Columbus  and  vi- 
cinity being  stripped  completely  bare  of  foliage,  and  clusters  of  Da- 
tana  occurring,  sometimes  representing  a  half  dozen  or  more  colonies 
upon  a  single  tree. 

Another  species  that  was  unusually  injurious  in  the  central  part  of 
the  state  and  I  think  over  a  considerable  area  is  the  white-marked 
tussock  moth,  Hemerocampa  leucostigma.  These  occurred  in  immense 
numbers  upon  maple  trees  and  also  on  other  kinds  of  shade  trees,  and 
the  Qgg  clusters  on  the  cocoons  have  been  a  very  conspicuous  object 
during  autumn  and  the  present  winter. 

ENTOMOLOGICAL  NOTES  FROM  MARYLAND 

By  G.  P.  Welden,  College  Park,  Md. 
(Read  by  T.  B.  Symors.) 

Scale  insects,  though  still  holding  a  place  of  importance  in  the  state, 
are  no  longer  dreaded,  as  formerly.    A  large  percentage  of  the  fruit 
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growers  are  sucoeasfaUy  controUing  the  ravages  of  these  pests,  and  it 
is  only  a  question  of  time  until  a  few  negligent  people  in  isolated  locali- 
ties will  hear  of  the  good  work  being  acoomplished  and  will  fall  into 
line  with  the  host  of  successful  combatants.  Time  will  bring  about  a 
wide  enough  dissemination  of  knowledge,  so  that  scale  will  be  prac- 
tically eliminated  from  all  orchards  where  it  occurs  through  the  use 
of  a  good  spraying  mixture,  properly  applied. 

AMpidiotus  pemiciastu  is  without  doubt  the  most  generally  distrib- 
uted scale  pest  occurring  in  the  state.  Others  that  deserve  more  than 
passing  mention  are  Eulecanium  nigrofaidatum,  Chionaspis  furfura, 
Lepidosaphes  ulmi  and  Chry$omphalus  tenebricosus. 

Chrysamphalus  tenebricosui.  The  past  season  was  especially 
favorable  to  the  increase  of  this  species,  and  in  many  parts  of 
the  state  the  native  maple  trees  sufFered  severely  from  its  at- 
tack. The  natural  parasites  which  usually  occur  in  large  enou|^ 
numbers  to  keep  it  in  check  seemed  in  many  places  to  be  exceedingly 
scarce,  which  fact  no  doubt  accounts  for  the  severe  damage  done  by 
the  scale.  From  the  fact  that  no  trees  in  badly  infested  localities 
were  found  to  have  been  killed  outright,  it  is  probable  that  the  multi- 
plicity of  the  pest  the  past  season  was  unusual.  Many  trees  were  lit> 
erally  coated  with  the  scale  and  cannot  possibly  survive  another  sea- 
son's  attack,  should  it  continue  to  breed  in  such  large  numbers,  unle« 
the  owners  of  trees  come  to  their  aid  with  the  lime  and  sulphur  wash  or 
some  other  good  insecticide.  Though  no  trees  were  found  killed  by 
the  pest,  the  numerous  dead  branches  told  of  its  ravages  and  foretold 
the  destruction  of  the  trees. 

The  distribution  of  the  pest  seems  to  be  quite  general  throughout 
the  state.  It  was  found  on  red  maples  (Acer  rubrum)  in  Cumberland 
but  not  in  destructive  numbers.  The  worst  infested  section  lies  east 
of  the  bay,  and  of  the  counties  visited,  Talbott,  Worcester  and  Somer- 
set have  the  greatest  degree  of  infestation. 

No  insecticides  have  been  tested  for  its  control,  but  from  the  nature 
of  the  scale  and  its  attack  we  would  feel  safe  in  recommending  the 
lime  and  sulphur  wash  as  a  good  remedy. 

Lepidosaphes  ulmi.  This  pest  and  C.  tenebricosus  are  the  two  most 
important  enemies  of  maple  trees  in  Maryland.  The  03rster  shell  scale 
has  been  so  frequent  a  subject  for  discussion  that  we  do  not  wish  to 
go  into  any  lengthy  history  of  its  occurrence  and  ravages  within  the 
state.  We  do  wish^  however,  to  mention  one  thing  that  came  to  our 
notice  upon  investigating  its  injury  in  different  parts  of  the  state  the 
past  summer,  and  that  is  the  seeming  immunity  of  Norway  maples  to 
its  attack.    Only  in  one  case  did  we  find  Lepidosaphes  ulmi  on  Norway 
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maples  and  that  was  on  a  few  small  trees  in  a  nursery  row.  This  im- 
mnnity,  or  probably  we  might  better  say  resistance,  was  particularly 
noticeable  in  Cumberland,  where  the  scale  was  exceedingly  bad  on  pop- 
lars and  native  maples.  Apparently  none  of  them  were  absolutely  free 
from  it,  yet  Norway  maples,  which  are  very  plentiful  in  the  city  andJ 
growing  alongside  of  them,  were  examined  in  large  numbers,  and  not] 
in  a  single  case  did  we  find  one  infested* 

Further  investisrations  mi*;ht  prove  the  fallacy  of  the  above  state- 
ments, but  we  think  it  probable  that  there  is  a  resistance  here  at  least 
88  (Treat  as  that  of  the  Kieflfer  pear  to  Aspidiotus  pernicious. 

Monoeesta  coryli  Among  the  insects  of  lees  common  occurrence 
which  became  a  pest  in  at  least  one  locality  in  the  state  the  past  season, 
may  be  mentioned  Mo^iocesta  coryli,  the  greater  elm  leaf  beetle.  ThiiJ 
beetle  was  found  in  lar^'e  numbers  last  July  in  the  \icinit>'  of  Keedys- 
Tille.  Its  attack  seemed  to  be  confined  to  the  native  wild  elms,  which 
it  was  defoliating  so  badly  that  it  would  no  doubt  he  a  serious  pest, 
should  it  continue  to  appear  in  future  seasons  as  it  did  the  past. 

We  were  unable  to  find  any  literature  indicating  its  presence  in  the 
state  prior  to  the  past  season.  One  specimen  in  the  department  col- 
lection, however,  bears  a  Sharpsburg  label,  dated  July  21,  *98.  No 
notes  could  be  found  which  would  indicate  that  it  had  occurred  there 
in  large  numbers  at  that  time.  As  the  present  year  they  were  found 
within  a  couple  of  miles  of  Sharpsburg,  it  seems  reasonable  to  believe 
that  they  have  been  in  the  vicinity  for  a  number  of  years,  but  prob- 
ably in  less  numbers.  In  the  Mississippi  Station  report  for  1895,  Mr, 
H.  E.  Weed  mentions  its  presence  in  that  state  and  suggests  for  it  the 
name  of  Greater  Elm  Leaf  Beetle  to  distinguish  it  from  the  more  com- 
mon smaller  species  of  elm  leaf  beetle,  Galerucella  luteola. 

Owing  to  the  fact  that  Monoeesta  coryli  is  of  uneommon  occurrence 
and  is  not  a  familiar  insect  to  many  workers  in  entomology,  we  thought 
best  to  publish  herewith  a  short  general  description  of  same. 

The  full-grown  adult  insect  is  about  one  half  inch  long  from  the  an- 
terior margin  of  head  to  the  posterior  margin  of  elytra.  Head,  legs 
mnd  abdomen  are  a  light  yellow  color.  Anterior  one  third  of  the  elytra 
end  a  trifle  more  than  the  posterior  one  third,  are  of  a  deep  green  color 
shading  on  blue,  with  a  beautiful  metallic  luster.  A  wide  band  of 
yellow  crosses  the  elytra  between  the  green  markings.  Elytra  are 
long,  projecting  well  back  of  the  tip  of  the  abdomen,  also  well  below 
the  sides.  There  is  much  in  the  general  appearance  of  this  insect  to 
indicate  that  it  is  a  tropical  species  which  has  migrated  north,  and] 
has  become  acclimated  in  this  latitude. 


No  remedies  were  tried  for  its  control,  neither  were  we  able  to 
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learn  anything  of  its  life  history,  as  a  number  placed  in  a  breeding 
cage  failed  to  breed  in  confinement. 

Monoptilota  nubiUUa.  On  July  16  a  number  of  lima  bean  plants, 
upon  the  stems  of  which  were  numerous  galls,  were  sent  to  the  depart- 
ment by  Mr.  Oscar  L.  Moore  of  Salisbury.  They  varied  in  length 
from  ^  inch  to  1\^  inches.  An  opening  had  been  made  by  the  larvn 
in  one  end.  Upon  cutting  into  one  of  these  galls,  a  beautiful  bluish 
green  larva  was  found  to  be  responsible  for  their  formation  and  the 
subsequent  injury  to  the  plants.  The  larva  is  a  striking  one  in  ap- 
pearance, because  of  its  uncommon  metallic  blue  reflections.  Several 
of  the  adults  emerged  from  the  galls  and  were  identified  as  Monoptilota 
nubUella.  A  detailed  account  of  this  insect  by  Doctor  Chittenden  of 
the  Bureau  of  Entomology  may  be  found  in  Bulletin  23,  new  series, 
U.  S.  Department  of  Agriculture. 

This  pest  was  first  found  in  the  state  in  1899  and  has  no  doubt  been 
responsible  for  more  or  less  injury  to  lima  bean  plants  since  that  time. 
No  serious  complaints  of  its  injury  came  to  the  office,  but  should  it  be- 
come plentiful,  it  would  no  doubt  be  a  hard  pest  to  combat.  The  only 
means  of  control  suggesting  itself  would  be  the  removal  of  the  galls 
from  infested  plants. 

Thyridoptcryx  ephemeraeformis.  This  species  of  bag  worm  was  re- 
sponsible for  a  large  amount  of  injur>'  to  fruit  and  shade  trees  the 
past  season.  Numerous  inquiries  as  to  its  name  and  habits  were  re- 
ceived from  widely  separated  localities  in  the  state,  showing  that  its 
occurrence  was  general.  In  many  different  places  the  writer  saw 
evergreen  trees,  mostly  arbor  vitae  in  hedges,  killed  by  it.  Its  attack 
was  by  no  means  confined  to  evergreens,  however,  for  it  was  found  on 
locust,  blackberr>%  ro^,  maple,  apple,  plum  and  cherr>'.  Young  fruit 
trees  seemed  especially  subject  to  its  attack  and  trees  in  several  young 
orchards  visited  were  badly  stripped. 

Other  pests  of  the  season  which  were  responsible  for  more  or  le« 
damage  but  deser\'e  no  more  than  passing  mention  were:  Army 
worm  (Heliophila  unipuncia),  old-fashioned  potato  beetle  (Epicauta 
vittaia),  bean  leaf  beetle  (Ccratoma  trifurcata),  striped  cucumber 
beetle  (Diabroiica  vittata),  stalk  borer  (Ilydroecia  nitcla),  red  humped 
apple  worm  (Schizura  concinna),  yellow-necked  caterpillar  (Daiana 
minUtra),  and  com  bill  bugs  (Spkenophorus  sp,). 

ENTOMOLOGICAL  NOTES  FOR  1807 

Bj  E.  P.  Fklt.  Albany,  N,  Y, 
The  climatic  conditions  of  1907  departed  widely  from  those  of  nor- 
mal years,  and  as  a  result  the  development  of  animal  and  plant  life 
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was  exceptionally  late.  Warm  weather  finally  came  on  very  rapidly 
and  all  vegetation  grew  at  such  a  rate  that  insects  appeared  unable  to 
inflict  material  damage  in  many  cases,  consequently  there  has  been  a 
remarkable  dearth  of  injurious  outbreaks,  particularly  in  the  early 
part  of  the  year  and  presumably  largely  due  to  this  cause. 

The  San  Jose  scale,  Aspidwtus  pertiiciosus  Comst.,  eontiuues  to  be 
one  of  our  moat  serious  insect  pests.  It  is  gratifying  to  state  that 
a  number  of  our  more  progressive  fruit  growers  at  least  have  learned 
to  control  this  insect  in  a  very  satisfactory  manner*  There  is  a  strong 
tendency  on  the  part  of  many  to  adhere  to  a  lime-sulphur  wash  rather 
than  to  make  ertensive  treatments  with  mineral  oils  or  preparatior 
of  the  same,  despite  the  fact  that  some  of  these  last  named  materials'' 
have  been  pushed  vigorously  by  certain  commercial  agencies.  The 
backward  season  had  a  very  pronounced  effect  on  the  development  of 
the  grape  root  worm,  Fidia  viticida  Walsh.  Normally,  this  speciei' 
transforms  to  the  pupa  from  about  June  Ist  to  the  20th,  the  full  grown 
iBTvm  being  near  the  surface  some  days  at  least  before  pupation  occurs. 
Observations  made  July  10  resulted  in  finding  only  a  few  recently 
transformed  pupas  on  light  soil,  whereas  under  normal  conditions  the 
beetles  would  have  appeared  two  or  three  weeks  earlier.  ITiere  has 
been  on  the  whole  a  distinct  improvement  in  conditions  over  those  ob- 
taining a  few  years  past,  though  it  should  be  borne  in  mind  that  therej 
18  always  danger  of  serious  injury  by  this  pest  in  restricted  area 
The  apple  leaf  folder,  Ancylus  nubeculana  Clem,  is  normally  rare  in 
New  York  state  orchards.  It  was  so  abundant  in  Cattaraugus  County 
last  September  as  to  lead  to  the  report  that  it  was  doing  considerable 
damage  to  apple  trees  in  that  vicinity. 

Our  attention  was  called  the  last  of  July  to  the  unusual  abundance 
of  a  comparatively  unknown  form,  namely,  Epizeuxis  dentkularis 
Harvey.     This  species  was  so  abundant  at  Palenville,  Greene  County^ 
N.  Y.,  that  hundreds  were  observed  upon  the  walls  of  the  kitciien  and, 
they  were  also  very  numerous  about  the  bam  and  other  out-buildingaf 
It  is  very  probable,  considering  that  the  larva  of  the  closely  relate 
E,  lubricalis  Oeyer  feeds  upon   grass,   that  the  caterpillar  of  thij 
species  may  have  similar  habits,  though  it  is  possible  that  it  may  sub-* 
sist  upon  dried  vegetation^  as  has  been  recorded  of  E.  aemula  Hiibn. 
The  evidence  at  hand  would  seem  to  favor  the  latter  coneluaioa,  n»^ 
the  moths  were  very  abundant  in  buildings  where  there  was  presum* 
ably  a  goodly  supply  of  dried  provender  upon  which  the  caterpillars 
could  subsist.     Should  such  prove  to  be  the  ease,  this  species  should  be 
classed  with  the  much  better  known  clover-hay  worm,  Hypsopygim\ 
costalis  Fab.  as  a  species  liable  to  injure  stored  hay. 
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Several  shade  tree  pests  have  excited  considerable  interest  because 
of  their  serious  depredations.  The  white  martced  tnasock  moth,  JETem- 
erocampa  leucostigma  Sm.  &  Abb.,  defoliated  trees  in  a  number  of 
cities  and  villages  in  New  Toric  state,  and  would  undoubtedly  have 
caused  more  injury  had  it  not  been  checked  by  local  work  in  various 
communities.  The  elm  leaf  beetle,  OaleruceUa  luieola  MiilL,  was  ex- 
ceedingly destructive  to  the  elms  of  Albany  and  Troy  in  1906.  An  ex- 
tended injury  in  1907  was  prevented  only  by  thorough  and  extensive 
spraying.  The  sugar  maple  borer,  Plagionotm  speciosui  Say  must 
be  ranked  as  one  of  our  most  injurious  species,  as  observations  show 
that  it  is  seriously  injuring  young  maples  here  and  there  throu^^ut 
the  state.  It  is  abundant  enough  in  some  localities  to  threaten  the 
existence  of  long  rows  of  nice  young  trees. 

Forest  insects  have  occasioned  considerable  anxiety  in  certain  parts 
of  the  state.  The  green  striped  maple  worm,  Anisota  rubicunda  Fabr^ 
was  very  abundant  over  several  square  miles  of  forest  land  in  south- 
ern Rensselaer  County,  defoliating  tracts  of  sugar  maples  acres  in 
extent.  The  operations  of  this  insect  were  first  observed  in  1906,  at 
which  time  approximately  eight  or  ten  acres  were  badly  injured.  The 
past  season  these  trees  were  entirely  stripped  of  foliage,  and  maples 
here  and  there  over  a  considerable  area  lost  a  goodly  proportion  of 
their  leaves.  This  species  was  assisted  in  its  destructive  work  by  what 
we  have  designated  as  the  antlered  maple  caterpillar,  Heterocampa 
gutivitta  Walk.,  a  species  which  was  evidently  very  numerous,  judg- 
ing from  the  specimens  submitted  for  examination.  Certain  of  the 
beech  forests  in  the  Catskills  suffered  from  an  outbreak  by  the  snow- 
white  linden  moth,  Ennomos  sub^ignarius  Hiibn.,  the  caterpillars  be- 
ing numerous  enough  to  strip  roost  of  the  trees  over  an  area  about  a 
mile  long  and  ranging  from  one  eighth  to  one  fourth  of  a  mile  in 
width.  An  unusual  injur>'  was  the  destruction  of  some  2,500  to  3,000 
one  and  two  year  old  white  and  Scotch  pine  seedlings  in  the  state 
nurseries  located  in  the  Adirondacks.  The  injury,  so  far  as  observi^ 
tions  could  be  determined,  was  caused  entirely  by  white  grubs,  presum- 
ably those  of  our  common  northern  form,  Lachnosterna  fusca  FrohL 

A  BRIEF  SUMMARY  OF  THE  MORE  IMPORTANT   INJU- 
RIOUS INSECTS  OF  LOUISIANA 
By  WnjM05  Ncwnx  and  Asthub  H.  Rosccfkld,  Baton  Rouge,  La. 

Louisiana,  with  her  combination  of  semi-tropical  and  temperate  cli- 
mates and  plants  and  the  consequent  variety  of  natural  enemies  of  the 
latter,  is  of  great  interest  entomologieally.  For  many  years  ships 
from  foreign  countries  have  been  entering  the  port  of  New  Orleana, 
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brining  with  them  much  of  the  flora  and  fauna  of  tropical  and  other 
oountries*  Until  very  recently  nothing  has  been  done  to  prevent  the 
dissemination  of  all  kinds  of  new  and  dangerous  inaecta  to  all  parta  of 
the  state  from  New  Orleans  as  the  main  entranee  point*  As  a  result 
the  insect  enemies  of  plants  and  animals  in  the  Pelican  state  are  legion. 

The  authors  have  not  attempted  in  this  paper  to  catalogue  all  of 
the  injurious  insects  of  the  state,  but  as  there  has  been  no  report  of  this 
kind  presented  from  Louisiana  for  several  years,  they  have  thought  it 
well  to  place  oo  record  a  brief  account  of  the  most  injurious  insects 
which  have  come  to  their  attention  during  the  past  three  years. 

The  economic  importance  of  a  species  is  determined  by  the  value  of 
the  plants  or  animals  which  it  infests.  The  codling  moth,  for  ex- 
ample, a  most  important  pest  in  the  North,  is  of  no  importance  in 
Louisiana,  simply  because  the  apple  crop  is  not  of  commercial  size. 
The  injurious  insects  of  Louisiana  therefore  take  a  different  rank,  in 
the  order  of  their  importance,  than  in  most  other  states.  It  may  be 
well  to  mention  that  the  cotton  and  sugar-cane  crops  of  Louisiana  far 
excel  in  value  any  of  her  other  products,  each  of  these  crops  being 
worth  in  the  neighborhood  of  $26,000,000  annually.  The  yearbook  of 
the  Department  of  Agriculture  for  1905  gives  the  value  of  several  o£ 
Louisiana's  other  important  crops  as  follows: 


Com     . 
Rice 
Hay 
Potatoes 
Oats     . 


$11,905,064 

5,5HJ30 

-^^^35S 

h63 


Besides  the  above  Louisiana  has  important  nursery  and  orchard  in- 
terests and  the  value  of  her  output  of  live  stock  is  by  no  means  smalls 

Cotton  Insects 

Louisiana's  cotton  pest  of  greatest  importance  is,  of  course,  the  boll 
weevil,  Anthojiomus  grandis  Boh.  The  state  has  an  area  of  about 
46,000  square  miles,  of  which  approximately  three  fourths,  or  34,000 
square  miles,  is  embraced  in  the  cotton-growing  area.  Of  this,  about 
29,000  squares  miles  are  now  infested.  About  15,000  square  miles  are 
heavily  infested,  while  in  the  remaining  14,000  the  infestation  is  still 
slight.  Enough  is  already  on  record  regarding  this  insect  to  rend^ 
further  mention  unnecessary. 

The  boll  worm,  Heliothis  obsoUia  Fab.,  has  varied  in  its  attacks  with 
the  seasons.  The  past  year  the  boll  worm  ravages  have  been  partic- 
ularly severe,  and  much  of  the  injury  by  this  pest  was  ascribed  by 
planters  to  the  boll  weevil. 
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The  attacks  of  the  cotton  caterpillar,  Alabama  arffiUacea  Hiibn.,  the 
cotton  aphis,  Aphis  gossypii  Glover,  and  the  cotton  square-borer, 
Uranoies  melinus  Hiibn.,  have  been  generally  variable,  but  seldom  se- 
vere. Late  in  the  season  the  caterpillar  is  regarded  as  a  friend  of 
the  planter,  as,  by  its  destruction  of  the  green,  succulent  growth  of  the 
cotton  plants,  it  destroys  the  food  supply  of  the  boll  weevil^  thus 
lengthening  the  period  during  which  the  latter  must  survive  without 
fbod. 

The  cowpea  pod  weevil,  Chalcodermus  aeneus  Boh.,  is  frequently 
and  generally  reported  from  all  parts  of  the  state,  being  often  mis- 
taken for  the  boll  weevil.  Early  in  the  spring,  before  the  cowpeas  are 
up,  these  weevils  assemble  upon  the  young  cotton  and  often  do  con- 
siderable damage  by  puncturing  the  leaf  and  terminal  stems,  causing 
their  death. 

Three  other  cotton  insects  which  are  from  time  to  time  locally  in- 
jurious are  the  garden  web-worm,  Loxostege  similalii  Ouen.,  the  dif- 
ferential locust,  Melanopliu  differentialii  Thos.  and  a  leaf-footed 
plant-bug,  LepioglossuM  phyUapui  Linn. 

Sugar  Cane.  Insects 

The  principal  insect  enemies  of  sugar  cane  are  the  cane  borer,  Dia- 
traea  saccharalis  Fab.,  which  also  attacks  com,  and  the  mealy  bug 
known  in  Louisiana  as  the  '"poo-a-pouche,"  lately  identified  by  Mr. 
J.  O.  Sanders  as  Pseudococcus  calceolariae  Mask.  This  insect  is  of 
interest  because  it  seems  to  be  colonized  by  the  Argentine  ant,  Irida- 
myrmex  humilis  Mayr.  So  far  as  known,  it  is  at  present  limited  to 
the  territory  extending  from  New  Orleans  to  the  Qulf  of  Mexico,  the 
infested  area  embracing  about  1,500  square  miles.  The  ant,  however, 
is  well  distributed  over  the  southern  part  of  the  state,  and  the  appear- 
ance of  the  poo-a-pouche  in  other  localities  may  be  expected  at  any 
time. 

Insects  Injurious  to  Cereal  and  Forage  Crops 

Com  is  attacked  principally  by  the  bollworm  and  caneborer,  al- 
ready mentioned,  and  the  southem  com  rootworm,  LHabrotica  X>- 
punciaia  Oliv.,  the  latter  being  particularly  injurious  on  alluvial 
lands. 

The  principal  rice  insects  are  the  rice  weevil,  Calandra  oryza  liinn., 
and  the  rice  maggot,  Liuarkoptnu  simplex  Say. 

Outbreaks  of  the  fall  army  worm,  Laphygma  frugiperda  Sm.  A 
Abb.,  have  been  occasionally  reported  in  scattered  localities.  In  July 
of  the  present  year,  Mr.  W.  C.  Harris  of  Alexandria,  La.,  reported 
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that  they  had  eaten  up  110  acres  of  alfalfa  in  three  days  and  were  also 
eating  his  cotton  plants. 

The  present  year  has  also  brought  the  destructive  pea  aphis  to  the 
attention  of  the  writers  for  the  first  time.  In  April  complaints  were 
received  from  St.  Bernard  Parish  that  the  cowpea  and  onion  crops 
were  entirely  destroyed  by  insects.  The  aphis  responsible  for  destruc- 
tion of  the  peas  was  identified  by  Prof.  E.  D.  Sanderson  as  Nectar- 
ophora  pisi  Ealt.,  while  the  onion  enemy  proved  to  be  the  onion  thrips, 
Thrips  tdbaci  Lind. 

The  Colorado  potato  beetle,  Leptinotarsa  decimUneata  Say,  is  not 
generally  injurious  in  this  state,  although  it  sometimes  does  damage 
locally.  It  is  more  important  in  the  northern  part  of  the  state  than 
in  the  southern ;  in  fact,  is  seldom  seen  in  the  coast  region. 

Sweet  potato  culture  in  southern  Louisiana  has  been  made  almost 
impossible  by  the  sweet  potato  borer,  Cylas  formicarius  Fab.,  which  is 
rapidly  becoming  one  of  our  most  injurious  insects.  The  habits  of  this 
pest  make  it  a  very  difficult  one  to  control  in  the  field,  although  fumi- 
gation seems  fairly  effective  in  protecting  the  stored  tubers. 

The  cabbage  enemies  are  the  usual  Harlequin  cabbagebug,  Mur- 
gantia  histrionica  Hahn.,  and  the  imported  cabbageworm,  Pantia  rapae 
Sch. 

Insects  Affecting  Deciduous  Fruits 

Among  the  Goccids  which  are  more  or  less  injurious  to  deciduous 
fruit  trees  and  nursery  stock  are  the  San  JosS  scale,  Aspidiotus 
pemiciosus  Comst.,  Putnam's  scale,  Aspidiottis  ancylus  Putn.,  cherry 
scale,  A,  forbesi  Johnson,  English  walnut  scale.  A,  junglans-regiae 
Comst.,  European  fruit  scale,  A.  ostreaeformis  Curt.,  and  the  terra- 
pin scale,  Eulecanium  nigrofasdatum  Perg.  With  the  exception  of 
pemiciosus,  the  species  of  Aspidiotus  are  important  principally  on 
account  of  their  occurrence  on  nursery  stock,  although  a  few  orchard 
trees  have  been  found  very  badly  infested  with  A,  forbesi. 

A.  pemiciosus  is  widely  scattered  over  the  state,  being  established 
in  practically  every  section  where  any  large  number  of  peach  trees 
are  grown.  On  account  of  the  long  breeding  season  in  Louisiana, 
this  insect  multiplies  much  more  rapidly  than  in  the  northern  states. 
Young  larvae  have  been  observed  in  every  month  of  the  year. 

Another  Coccid  which  has  been  injurious  in  a  few  instances  in  the 
southern  part  of  the  state  is  the  West  Indian  peach-scale,  Aulacdspis 
pentagona  Targ.  The  state  nursery  regulations  require  that  this  in- 
sect be  dealt  with  in  the  same  manner  as  San  Jos6  scale,  when  found 
in  or  near  a  nursery. 
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The  three  common  peach  pests,  the  peach  borer,  Sanmnaidea  «x- 
itiosa  Say,  plum  curculio,  Conoirachelus  nenuphar  Hbst.,  and  shot- 
hole  borer,  Scolyius  rugylosus  Ratz.  are  common.  The  wooly  aphis, 
Schuoneura  lanigera  Hausm.,  was  very  abundant  in  a  few  localitiea 
in  northern  Louisiana  the  past  year  and  the  apple-tree  tent-caterpillar, 
Malacosama  americana  Fab.  is  lightly  distributed  over  the  state. 

In  August  of  this  year,  a  serious  outbreak  of  the  social  grape-eater- 
pillar,  Harrmna  americana  Ouer.,  was  reported  from  New  Orleans. 
In  one  instance  this  insect  had  completely  defoliated  a  large  number 
of  seuppemong  grape  vines  and  was  beginning  to  attack  the  cultivated 
grapes  on  the  place. 

Citrus  Fruit  InsecU 

The  principal  scale  insects  attacking  citrus  plants  are  the  chaif 
scale,  Parlatoria  pergandii  Comst.,  purple  scale,  Lepidosapkes  beckH 
Newm.,  long  scale,  Lepidosapkes  gloveri  Pack.,  and  the  circular  scale, 
Chrysomphalus  ficus  Ashm.  The  latter  is  also  quite  abundant  on 
palms.  The  white  fly,  Aleyrodes  citri  R.  &  H.,  is  abundant  and  in- 
jurious. It  is  common  in  almost  all  of  the  orange-growing  parishes 
with  the  exception  of  Plaquemines  and  Cameron.  The  orange-dog, 
PapUio  ihoas  Linn.,  is  common  but  seldom  does  much  damage. 

Insects  Injurious  to  Pecans 

The  common  pecan-infesting  insects  of  the  state  are  the  walnut 
caterpillar,  Datana  integerrima  0.  &.  R.,  the  fall  webworm,  Hyphan- 
iria  cunea  Dm.,  the  pecan  huskworm,  Enarmonia  caryana  Fitch  and 
the  hickory  twig-girdler  Oncideres  cingulaia  Say.  Datana  integer- 
rima was  especially  injurious  during  1907,  reports  of  its  damage  com- 
ing in  from  all  over  the  state. 

Two  May  beetles,  Lachnostema  prunina  Lee.  and  L.  fusca  Froh., 
were  reported  as  quite  injurious  to  pecan  trees  in  the  northwestern 
part  of  the  state  in  1905.    The  former  species  was  the  more  abundant. 

Insects  Injurious  to  Shade  and  Ornamental  Trees 

Among  the  Coccids  injurious  to  this  class  of  plants  are  the  rose 
scale,  Aulacaspis  rosae  Sandberg,  the  camellia  scale,  Fiorinia  fioriniae 
Targ.  var.  cameUiae,  the  two  barnacle  scales,  Ceroplastes  cirripedi- 
farmis  Comst.  and  C.  floridensis  Comst.,  the  oleander  scale,  Aspidioius 
britannicus  Newtt.,  the  magnolia  Lecanium,  Neolecanium  camuparvum 
Thro,  the  gloomy  scale.  Chrysomphalus  tcnebricosus  Comst.  on  Cam- 
perdown  elm,  the  obscure  scale,  C.  obscurus  Comst.  on  oak,  the  oak- 
kermes,  Kermes  gaUiformis  Riley,  on  water  oak,  K.  pubescens  Bogue, 
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on  swamp  post-oak,  and  Parlatoria  protetts  Curt,  on  palms,  ferns, 
lanrel  and  sweet  olive. 

Insects  Attacking  Man  and  Live  Stock 

The  yellow  fever  mosquito,  Siegamyia  calopus  Meigen,  and  the 
malarial  mosquito,  Anopheles  maculipennis  Meigen,  are  man's  ehief 
foes  in  Louisiana.  About  40  other  mosquitoes  are  known  to  occur  in 
the  State,  but  these  two,  being  proven  carriers  of  disease,  are  of  the 
most  importance. 

The  live  stock  pests  are  numerous,  chief  among  them  being  the 
homfly,  Haematohia  serrata  R-D.,  and  the  screw-worm  fly,  Campso- 
myia  maceUaria  Fab.,  the  southern  buffalo  gnat,  Simulium  pecuarum 
Biley,  which  annually  kills  many  animals,  and  the  horseflies  and  ear- 
flies,  TaJ>antis  spp.  and  Chrysops  spp.  The  principal  species  of 
Tdbanus  are  the  green-head  horsefly,  T.  costalis  Wiedemann,  the  lined 
horsefly,  T.  lineola  Fab.,  the  American  gadfly,  T.  americanus  Poster, 
the  black  horsefly,  T.  atratiis  Fab.,  the  autumn  horsefly,  T,  sulcifrons 
Macquart,  T.  quinqueviitatus  Wiedemann,  T.  annulatus  Say,  T.  stigax 
Osten-Sacken,  T,  abdominalis  Fab.,  T.  coffeaUis  Macq.,  T.  fvlvuhis 
Wiedemann  and  T.  fusdcostus  Hine.  Species  of  Chrysops  are  num- 
erous, the  striped  earfly,  C,  vittatus  Wiedemann,  the  brown  earfly, 
C.  flavidiAs  Wiedemann,  the  little  earfly,  C.  pikei  Whitney,  C.  obso- 
Mils  Wiedemann,  C.  brunneiis  Hine  and  C.  lugens  Wiedemann  being 
the  most  abundant.  The  species  of  TaJ>anid(B  assume  peculiar  im- 
I)ortance  economically  because  of  their  apparent  participation  in  the 
spread  of  "charbon,"  or  anthrax. 


In  opening  the  discussion  on  these  papers.  President  Morgan  stated 
that  the  boll  worm  is  a  serious  pest  in  Tennessee.  In  that  state,  soy 
beans  are  being  used  to  build  up  the  soil.  These  plants  have  a  habit, 
like  that  of  cockle  burr,  of  fruiting  at  almost  any  time  during  the 
season.  The  worms  attack  the  late  pods  of  the  soy  bean  and  the  cow- 
pea  and  prevent  the  development  of  seeds.  These  are  the  only  avail- 
able food  plants  for  the  insect  at  that  time  of  year  and  it  is  a  very 
difScult  matter  to  save  the  crop. 

Mr.  Headlee  stated  that  the  injury  caused  by  this  insect  to  com  in 
Kansas  has  increased  in  the  last  few  years.  In  one  field  he  counted 
one  hundred  ears  and  of  these  ninety-nine  were  attacked  by  one  or 
more  worms. 

Mr.  Quaintance  called  attention  to  the  fact  that  this  insect  is  a 
■erious  pest  of  cotton  in  some  of  the  southern  states,  and  referred  to 
the  work  of  the  Bureau  of  Entomology  in  Texas  in  1903  and  1904 
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and  subsequently,  the  results  of  which  are  given  in  Bulletin  No.  50 
and  several  Farmers'  Bulletins.  He  considered  it  a  most  difficult  pest 
to  control  on  com  and  did  not  know  of  any  practicable  method,  other 
than  fall  and  winter  plowing,  to  destroy  the  pupie  in  the  soiL  This 
practice  is  most  efFective  when  followed  by  all  of  the  farmers  in  a 
neighborhood. 

Mr.  Bruner  said  that  the  silo  com  crop  in  Nebraska  is  often  greatly 
injured  by  this  insect. 

Mr.  Osbom  stated  that  in  Ohio  the  insect  has  caused  more  injury 
this  year  than  usual,  but  that  it  had  probably  been  increasing  in 
abundance  during  the  past  few  years. 

Mr.  Sanderson  expressed  the  opinion  that  in  the  northern  part  of 
the  country,  the  prevalence  of  this  insect  is  governed  by  the  tempera- 
ture of  the  preceding  winter. 

Mr.  Fletcher  remarked  that  soy  beans  are  an  excellent  trap  crop 
to  plant  on  account  of  their  value  as  a  fertili^r,  and  Mr.  Bnmer 
stated  that  the  red-winged  blackbird  destroys  many  of  these  worms. 

Mr.  Morgan  stated  that  the  elm  leaf  beetle  had  been  found  for  the 
first  time  in  Tennessee,  during  the  summer  of  1907,  at  ByersviUe,  in 
the  northeastern  part  of  the  state. 

Mr.  Sanderson  asked  the  best  remedy  for  the  walnut  Datana,  as  it 
is  very  bad  in  New  Hampshire,  to  which  Mr.  J.  B.  Smith  replied  that 
it  is  common  in  New  Jersey  and  is  easily  controlled  by  crushing  the 
larvsB  on  the  trunks  of  the  trees.  He  had  found  that  only  a  small  per 
cent  of  the  larv®  pupate  and  pass  the  winter.  Both  arsenate  of  lead 
and  paris  green  had  been  tried  as  a  means  of  destroying  the  larw. 

Mr.  Hooker  mentioned  the  fact  that  in  Massachusetts  this  insect 
often  does  considerable  injury  to  the  black  walnut,  though  parasitized, 
at  times,  by  Tachinid  flies. 

Mr.  Morgan  stated  that  in  the  south  this  insect  is  heavily  parasitized 
during  some  seasons.  During  the  summer  of  1907  Datana  lame 
caused  considerable  injury  in  Tennessee  and  Louisiana  by  attaddng 
pecan  trees. 

Mr.  Fletcher  spoke  of  the  milky  juice  of  the  Norway  maple  and 
suggested  that  this  might,  in  a  measure,  prevent  insect  attack.  He 
had  found  Ltcanium  nigrofasciatum  very  abundant  in  two  localities, 
and  it  had  proved  very  hard  to  control.  In  reply  to  the  latter  remark, 
Mr.  Symons  stated  that  he  had  used  the  lime  and  sulphur  wash  against 
this  insect  in  Maryland  and  had  secured  good  results. 

Mr.  J.  L.  Phillips  stated  that  the  maple  scale,  CkryMomptuUuM  ien0' 
VrieoMui,  was  first  observed  by  him  in  Virginia  in  injurious  numbers 
on  soft  maples  at  Charlottesville,  Va-,  in  1899.    In  many  cases  it  had 
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killed  the  main  part  of  the  tops  of  the  treeB,  the  tronks  and  larger 
limbs  only  showing  signs  of  life.  Many  .of  the  trees  died  outright 
from  this  attack.  It  has  been  doing  considerable  damage  since  that 
date,  mainly  to  trees  planted  in  the  parks  and  streets  of  the  larger 
cities,  such  as  Richmond,  Norfolk,  Roanoke,  Lynchburg,  Staunton,  etc. 

This  winter  a  fungus  growth  resembling  Sphaerostilbe  coccophUa 
has  been  observed  quite  abundant,  attacking  this  scale  insect  on  some 
of  the  trees  in  Lynchburg.  The  Park  Commission  of  Lynchburg  has 
been  spraying  this  winter  with  soluble  oil  to  control  this  pest.  It  is 
his  opinion,  however,  that  the  infested  trees  should  be  gradually  re- 
moved and  replaced  by  some  hardier  and  more  desirable  sorts,— some 
that  are  not  so  subject  to  insect  attack. 

Mr.  J.  B.  Smith  mentioned  having  found  the  same  fungus  in  a  sec- 
tion of  New  Jersey,  where  it  had  never  been  introduced  artificially, 
and  expressed  the  opinion  that  it  is  of  little  value  in  that  State. 

Mr.  R.  I.  Smith  described  the  manner  in  which  he  had  introduced 
this  disease  into  several  peach  orchards  in  Georgia.  He  stated  that 
he  first  visited  a  large  orchard  in  Eomoko,  Florida,  in  which  the  San 
Jos6  scale  had  been  largely  destroyed,  presumably  by  this  disease, 
which  had  been  introduced  the  year  previous.  He  found  quantities 
of  the  fungus  on  oak  trees  in  and  near  Atlanta,  (Georgia,  and  intro- 
duced it  into  several  orchards  in  the  middle  and  southern  parts  of  the 
State.  This  was  accomplished  by  taking  pieces  of  oak  bark,  which 
were  infested  with  Aspidiotus  obscurus,  the  latter  being  infected  by 
Sphaerostilbe  coccophila,  and  attaching  this  bark  to  peach  trees  in- 
fested with  the  San  Jos6  scale.  Prom  three  to  six  pieces  were  tied  in 
each  tree.  This  work  was  done  during  June  and  July,  1907,  and  an 
examination  of  one  of  the  orchards  in  September  showed  that  the 
fungus  had  established  itself  to  a  slight  extent  on  the  San  Jose  scale. 
In  some  cases  fungus  was  found  two  or  three  feet  from  the  specimen 
which  had  been  tied  to  the  limb,  and  in  one  instance  it  was  found  on 
an  adjoining  tree,  upon  which  no  fungus  had  been  artificially  intro- 
duced. ]\Ir.  Smith  also  mentioned  finding  Sphaerostilbe  in  the  middle 
of  the  Hale  orchard  at  Fort  Valley,  Georgia,  while  the  nearest  source 
of  fungus  on  oak  trees  was  nearly  a  half  mile  distant.  He  recalled 
finding  this  fungus  very  abundant  on  oak  trees  infested  with  the 
obscurus  scale  in  the  city  of  Atlanta,  and  had  found  maple  trees  in 
the  same  locality  badly  infested  and  dying  from  the  attack  of  this 
scale,  but  none  of  the  fungus  was  present  on  these  trees.  He  be- 
lieved that  the  work  of  introducing  Sphaerostilbe  into  San  Jos^  scale 
infested  orchards  should  be  given  further  attention  and  careful  in- 
vestigation. 
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Mr.  PorbGB  gave  the  results  of  an  attempt  to  introdtiec  tliia  fungiia 
intcj  T"  "'ial  eultnres  weris  pi^pared  and  placed  in  tiiaj 

orch;:  spring.   AU  of  these  died  out  during  the  immiii«r»i 

A  email  amount  of  the  fnngna  was  found  under  cloth  bands  whieli 
had  b«^n  placed  on  the  trees  as  tags.  J 

Mr.  Worshara  irave  the  reiiulta  of  bis  observations  on  this  diseaae  ill " 
the  peach  orchards  in  Oeorgia,  and  stated  that  in  some  cases  a  large 
number  of  San  Jos^  scales  had  been  killed  by  it.     He  expressed  IhAJ 
opinion  that  before  this  disease  can  be  of  any  great  economic  impoiwi 
tance,  it  will  be  necessary  to  secure  a  liquid  substance  in  which  the 
spores  can  be  mixed,  the  sticking  qualities  of  which  are  suffiesentty 
great  to  enable  the  spores  to  adhere  to  the  sealea  until  conditions  are 
faTorable  for  development.    He  had  mixed  spores  of  A8ck€r$ania  in 
a  gelatine  solution  of  about  thirty  grams  of  gelatine  to  one  gallon  oil 
water  and  sprayed  orange  trees  infeated  with  the  White  Ply  with 
ioiDe  ntoeasa,  and  he  thought  it  probable  that  mam  iueh  method  might 
be  employed  with  SphMrosiiibe, 

Mr.  Quaintanoe  called  attention  to  the  undesirability  of  placing 
too  much  stren  on  the  importance  of  fungus  diseaaea  in  insect  controL 
These  diseases  are  often  imi>ortant  natural  checks,  but  in  the  case  of 
such  species,  for  instance,  as  the  San  Joed  scale,  the  prolificacy  and 
means  of  spread  of  the  apectes  are  such  as  to  render  it  usually  nsesi  I 
sary  to  adopt  artifieisi  means  of  control,  such  as  spraying.    So  far 
as  he  knew,  the  Spfu^rortUbe  disease  of  this  insect  <^ven  in  Florida^ 
where  moisture  conditions  are  most  favorable  for  its  developmentpj 
coiUd  not  be  relied  on  in  place  of  spraying,  and  he  thought  it  prob-l 
able  that  lime  and  sulphur  treatment  of  the  trees  for  scale  would  ^ 
greatly  chr^ck  or  destroy  the  fungous  disease. 

Mr.  J.  B.  Smith  pointed  out  that  the  season  of  1906^.1907  was  sueb 
that  eirperimenti  with  this  disease  failed  to  give  valuable  results.    laj 
Kew  Jersey  less  scale  waa  present  in  1907  than  had  been  the  case  foN 
tihe  past  five  years,  but  this  was  not  due  to  the  presence  of  the  fungnu 

Mr.  Forbes  considered  tbst  gelatine  might  be  added  to  the  culturn 
material  ordinarily  oaed,  and  that  this  might  assist  the  fungus  in  get-i 
ting  established  in  the  onward*  I 

Mr  Bungeas  called  attention  to  the  eft*  ^  ^  ri  In  h  h:u\  U^n.\ 
done  by  the  fungus diaease  which  attacks  tin  ^trt  jmILh^  <  f  tlu*  br^mn-J 
tail  moth.  He  thought  that  if  culturea  of  this  disease  could  be  apJ 
pUed  under  burlaps  it  migbl  aseiire  a  good  start  Larfls  numben  ofl 
trees  in  the  moth  infested  distriet  in  Maasaebueetta  are  banded  witlfl 
strips  of  burlap,  and  these  8trjpa>  particulariy  in  woodlanda,  retain  a 
emeiderable  amount  ol  moisture,  wliieb  would  funiisb  good  eondirJ 
tiona  for  the  development  of  the  disease.  I 
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Mr.  Sanderson  described  the  recent  spread  of  the  gypsy  moth  in 
New  Hampshire,  and  stated  that  small  colonies,  some  of  only  a  single 
egg  cluster  each,  were  being  fonnd  in  the  hill  towns  miles  from  the 
nearest  known  infested  point.  He  believed  that  the  only  way  of 
accounting  for  the  presence  of  these  colonies  is  that  there  is  some 
means  of  distribution  of  this  insect  which  at  present  is  unknown. 

This  closed  the  discussion  of  the  papers  presented,  and  the  meeting 
formally  adjourned. 

We  regret  that  owing  to  limitation  of  space  it  has  been  impossible 
to  include  in  this  number  all  of  the  papers  presented  by  title  or  other- 
wise, at  the  twentieth  meeting  of  the  Association  of  Economic  Ento- 
mologists.   The  papers  remaining  will  appear  in  the  next  issue. 


STATEMENT  BY  THE  STANDING  COMMITTEE  ON 
PROPRIETARY  INSECTICIDES 

At  the  Chicago  meeting  it  was  voted  (see  page  10,  Feb.  issue,)  that 
all  new  proprietary  insecticides  offered  to  members  of  this  association 
be  referred  to  this  committee,  who  will  then  proceed  as  suggested 
in  the  report  of  the  committee  on  this  matter  of  last  year.  Part  II. 

Your  committee  has  recently  received  communications  from  J.  W. 
Lafer,  Catawba  Island,  Ohio,  regarding  a  remedy  to  be  applied  to  the 
roots  of  trees  to  prevent  the  attacks  of  insects  and  generally  stimulate 
the  tree.  Mr.  Lafer  states  that  some  12  Stations  have  signified  their 
willingness  to  test  this  remedy.  Tour  committee  begs  to  recommend 
to  the  entomologists  of  the  association  that  any  tests  which  may  be 
desired  be  made  after  Consulting  with  this  committee,  so  that  the 
number  of  tests  may  be  reduced  in  number.  It  is  the  judgment  of 
your  committee  that  the  testing  of  this  substance  is  of  doubtful  expe- 
diency until  the  proportions  of  its  ingredients  are  known. 

Your  committee  further  requests  that  any  new  insecticides  which 
are  submitted  for  testing  be  called  to  their  attention  with  a  statement 
as  to  whether  the  party  wishes  to  make  a  test  of  them  and  any  sug- 
gestions concerning  the  matter.  We  believe  that  in  this  way  the 
testing  of  proprietary  insecticides  can  be  much  simplified. 

As  instructed  at  Chicago,  your  committee  has  had  prepared,  thru 
the  courtesy  of  the  Bureau  of  Chemistry  of  the  Department  of  Agri- 
culture, a  National  Insecticide  Law  which  will  probably  be  introduced 
during  the  present  session  of  Congress.  Copies  will  be  furnished 
members  of  the  association  as  soon  as  the  bill  is  in  print. 

E.  DwiOHT  SAirmcBsoN, 
Chairman, 
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THE  PEACH  SAWPLY:   A  CORRECTION. 

By  B.  H.  Walden,  Affricultural  Erperiment  Station^  New  Haven,  Conn, 

Following  the  article,  Notes  an  a  New  Sawfly  Attacking  Peach,  in 
Bulletin  67  of  the  Bureau  of  Entomology,  page  87,  is  a  note  regarding 
the  occurrence  of  this  insect  in  New  Jersey  and  Pennsylvania.  These 
records  do  not  apply  to  the  peach  sawfly,  but  to  the  maple  stem-borer, 
Priophorus  acericaulis  MacG.,  and  were  given  in  a  discussion  follow- 
ing an  account  of  the  latter  insect  by  Dr.  Britton  (see  page  94). 

The  peach  sawfly,  Pamphilius  persicum  MacO.,  promises  to  become 
quite  a  serious  pest  in  Connecticut  peach  orchards.  The  owners  of 
the  orchard  in  Talesville  where  the  insect  was  first  found,  sprayed 
over  four  thousand  peach  trees  during  the  past  season  with  arsenate  of 
lead  and  water,  using  three  pounds  in  fifty  gallons.  The  larvae  were 
readily  killed  and  the  foliage  was  not  injured  by  the  spray.  The 
sawfly  has  been  found  in  several  places  in  New  Haven  county  and  at  a 
distance  of  about  fifteen  miles  from  where  it  was  first  discovered.  We 
have  received  no  record  of  its  occuring  outside  of  the  State. 

An  account  of  the  past  season's  observations  regarding  the  insect 
has  been  published  in  the  seventh  annual  report  of  the  State  Ento- 
mologist of  Connecticut,  p.  285. 


NOTES  ON  PSYLLOBORA  20-MACULATA  SAY. 

By  JoM!f  J.  Davis.  Urbana,  III. 

In  bulletin  vol.  1,  no.  1  (technical  series)  of  the  Ohio  Agricultural 
Experiment  Station,  Mr.  C.  M.  Weed  writes  of  having  found  the 
ItLTvve  of  Psyllobora  20'maculata  on  false  or  blue  lettuce,  irtm-weed, 
and  various  kinds  of  false  sunflower,  and  as  these  plants  were  infested 
with  plant  lice,  he  indicates  that  they  may  feed  upon  them,  although 
no  observations  to  that  effect  were  made. 

June  23,  1906,  I  found  the  Isltxk  and  one  pupa  of  this  Coccinellid 
on  the  foliage  of  the  common  wild  phlox  (Phlox  divaricata)  at  Homer, 
HI.  None  of  these  plants  were  infested  with  plant-lice  and  these 
larve  were  obser^'ed  feeding  upon  the  epidermal  tissues  of  the  leaves. 

Mr.  Weed  gave  the  length  of  the  pupal  life  as  being  about  a  fort- 
night, while  in  my  records  I  found  the  pupal  period  to  be  six  days. 
Mr.  Weed's  observations  were  made  in  the  fall  and  mine  were  made 
in  the  spring.  These  differences  in  the  lengfths  of  the  pupal  period 
may  be  accounted  for  by  reason  of  the  difference  of  the  effective  tem- 
peratures in  the  spring  and  fall,  development  being  more  rapid  in  the 
latter  than  in  the  former,  even  though  the  temperatures  may  be  the 
same. 
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OFHCIAL  ORGAN  OF  THE  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 

APRIL,  1908 

The  editors  will  thankfalljr  reoelTe  news  items  Mid  other  mmtter  likely  to  be  of  in- 
terest to  snbsorlbers.  Papers  will  be  published,  so  far  as  possible,  in  the  order  of  re- 
ception. All  extended  contribntlons,  at  least,  should  be  in  the  hands  of  the  editor  the 
first  of  the  month  preceding  publication.  Reprints  of  contribntlons  may  be  obtained 
at  cost.  Biinor  line  flgores  will  be  reproduced  without  charge,  bnt  the  engraying  of  larger 
illnstrations  must  be  borne  by  contributors  or  the  electrotypes  supplied.  The  receipt 
of  all  papers  will  be  acknowledged.— Eds. 

Success  is  Ratifying,  and  it  is  a  pleasure  to  announce  that  our  sub- 
scription list  has  already  exceeded  what  most  of  the  editors  dared  to 
expect  at  the  outset.  Furthermore,  the  amount  of  advertising  has  sur- 
passed our  expectations.  The  financial  condition  of  the  Journal  is 
such  as  to  give  every  reasonable  assurance  of  continued  stability.  Spe- 
cial thanks  for  this  are  due  Prof.  Wilmon  Newell,  State  Entomologist 
of  Lousiana,  who,  at  the  request  of  the  business  manager,  kindjy  took 
upon  his  shoulders  the  onerous  duties  of  advertising  manager.  This 
and  the  preceding  number  bear  witness  to  the  value  of  his  services. 
The  advertising  privileges  of  this  Journal  are  open  only  to  responsible 
parties.  The  editors  cannot  undertake  to  guarantee  their  reliability, 
though  they  have  endeavored  to  exclude  all  advertisements  of  appara- 
tus and  material  of  questionable  value.  It  should  be  remembered  that 
the  purpose  of  advertising  is  to  bring  more  or  less  unknown  materials 
to  the  attention  of  the  public,  and  the  appearance  of  an  advertisement 
in  this  JouBNAL  must  not  be  construed  as  an  endorsement  of  the  claims 
made  by  the  advertiser. 

This  number  nearly  completes  the  proceedings  of  the  last  meeting 
of  the  Association  of  the  Economic  Entomologists.  We  rely  upon  eco- 
nomic entomologists  throughout  the  country  to  supply  matter  for  the 
remaining  four  numbers,  and  judging  from  present  indications,  there 
will  be  no  scarcity  of  first-lass  material.  We  trust  that  all  interested 
in  the  success  of  the  Joubnal  will  bear  its  needs  in  mind  and  use  its 
columns  to  the  best  possible  advantage.  Men  contemplating  an  ex- 
tended investigation  might  well  announce  the  same  in  these  columns 
and  thus  secure  valuable  suggestions,  and  possibly  extensive  help, 
from  those  pursuing  similar  lines  of  work  in  other  parts  of  the  coun- 
try.  Cooperation,  while  it  involves  some  minor  sacrifices,  offers  great 
advantages  to  those  who  avail  themselves  of  its  opportunities.    The 
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difleuBsion  of  methods  of  work  is  an  exceedingly  fruitful  line  of  effort, 
and  it  is  a  pleasure  to  give  in  this  number  a  summarized  account  of 
the  note  system  which  has  proved  of  such  great  service  in  the  extended 
investigations  upon  the  boll  weevil.  No  one  system  is  perfect,  and  un- 
doubtedly there  are  a  number  of  our  readers  who  have  some  methods 
of  work  which  would  prove  of  great  service  to  others  if  they  were  only 
made  known. 

A  rather  pessimistic  article  on  the  future  of  Economic  Entomology, 
from  the  pen  of  H.  T.  Femald,  appeared  in  Popular  Science  Monthly 
for  February,  1908.  There  is  much  to  be  commended  in  this  sum- 
mary, though  we  prefer  to  take  a  somewhat  optimistic  view  of  the  sit- 
uation. While  it  is  true  that  many  farmers  in  certain  sections  of  the 
country  disregard  the  recommendations  of  the  economic  entomolo- 
gists, the  situation  is  by  no  means  so  discouraging  as  some  would  have 
us  believe.  This  condition  is  bound  to  right  itself  in  the  near  future, 
since  it  is  only  a  question  of  economics.  As  soon  as  the  agriculturist 
can  see  a  substantial  gain  by  the  adoption  of  improved  methods  for 
controlling  insect  pests,  a  sweeping  change  will  result.  Such  has  coma 
about  in  a  number  of  the  more  progressive  fruit  growing  sections  of 
New  York,  and  there  is  a  marked  tendency  toward  the  adoption  of  bet- 
ter methods  for  the  control  of  insects  in  other  portions  of  the  state. 
The  prejudice  against  the  use  of  insecticides  and  the  disinclination 
toward  the  preparation  of  apparently  complex  mixtures  of  insecticides 
and  fungicides  is  rapidly  disappearing,  since  the  less  aggressive  learn 
readily  from  their  progressive  neighbors.  We  are  far  from  being  dis- 
couraged at  the  outlook.  It  seems  to  us  distinctly  much  more  prom- 
ising than  ever  before.  The  remarkable  progress  made  in  the  last 
decade  is  an  earnest  of  what  may  be  expected  in  the  near  future.  It  is 
only  necessary  to  mention  such  pests  as  mosquitoes,  tsetse  flies  and  cat- 
tle ticks  to  call  to  mind  how  the  impossible  of  yesterday  has  become 
the  thoroughly  practical  of  today.  It  is  true  that  such  destructive  leaf 
feeders  as  the  gypsy  moth  in  Massachusetts  and  the  boll  weevil  in  the 
South  are  still  serious  enemies  of  the  agriculturist.  The  aim  of  the 
economic  entomologists  is  control  rather  than  extermination,  and  the 
fund  of  valuable  information  respecting  both  of  these  species  shows  be- 
yond question  the  possibility  of  controlling  them  and  demonstrates  its 
practicability  under  most  conditions.  Furthermore,  the  outlook  is 
most  encouraging  in  that  the  fundamentals  underlying  the  control  of 
insect  pests  are  being  studied  as  never  before.  The  work  with  the 
parasites  of  the  gypsy  and  brown-tail  moths  has  been  conducted  on  a 
hitherto  undreamed  scale.  The  investigations  of  the  parasites  of  the 
boll  weevil  not  only  show  the  species  which  prey  upon  this  pest  but 
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go  farther  and  ascertain  their  origin  and  demonstrate  the  possibility 
of  rearing  parasites  in  native  innoxious  weevils  and  practically  com- 
pelling them  to  leave  the  original  host  and  attack  this  destmctive  pest. 
The  present  indications  are  that  great  advances  will  be  made  in  the 
near  future.  Most  of  this  progress  will  result  from  the  application 
or  extension  of  previously  recognized  truths,  rather  than  from  the  ex- 
ploitation of  entirely  new  methods.  That  there  is  great  need  of  dose 
investigations  of  the  ecology  of  injurious  species  is  evidenced  by  recent 
advances  made  possible  thereby.  We  are  strongly  of  the  opinion  that 
investigations  of  entire  groups  are  to  occupy  a  prominent  place  in  the 
future,  because  this  is  one  of  the  best  ways  of  ascertaining  every  fact 
which  may  be  of  service  in  controlling  an  injurious  pest.  The  appli- 
cation of  methods  found  of  value  in  other  sciences  will  doubtless  take 
a  prominent  place  in  the  economic  entomology  of  the  near  future.  We 
much  prefer  to  dwell  in  the  New  Testament  atmosphere  with  its  prom- 
ises of  the  disclosure  of  truth  to  all,  rather  than  to  exist  under  Old 
Testament  conditions,  with  its  revelations  to  the  few.  We  are  of  the 
opinion  that  the  discoveries  of  truth  are  limited  only  by  the  oppor- 
tunity and  the  visual  (mental  as  well  as  optical)  powers  of  the  ob- 
server. We  admire  Moses,  and  while  leaders  are  valuable,  is  it  not 
true  that  our  working  entomologists  constitute  a  small  army  of  lead- 
ers, all  contributing  to  the  attainment  of  a  common  goal — the  push- 
ing back  of  the  borders  of  the  unknown. 


Obituary 

V^ILLIS  GRANT  JOHNSON 

Prof.  Willis  G.  Johnson,  associate  editor  of  the  American  AgricuU 
turist,  member  of  the  board  of  control  of  the  New  York  Agricultural 
Experiment  Station,  and  until  the  last  few  years  prominent  in  entomo- 
logical investigations,  died  at  his  home  in  New  York  City,  March  11, 
1908.  He  was  stricken  with  slow  spinal  meningitis  and  passed  away 
while  in  the  prime  of  life. 

Professor  Johnson  was  bom  July  4, 1866,  at  New  Albany,  Ohio,  and 
received  his  preparatory  education  in  the  Ohio  State  University  from 
1884^1887.  He  was  graduated  from  Cornell  University  in  1892,  with 
the  degree  of  A.  B.,  receiving  A.  M.  in  1894.  He  was  a  post-graduate 
student  in  science  and  instructor  at  the  Leland  Stanford,  Jr.,  Uni- 
versity from  1892  to  1894.  Then  he  was  appointed  instructor  in  the 
University  of  Illinois,  and  was  engaged  in  special  agricultural  in- 
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veBtigations,  preparing  at  this  time  his  extensive  account^  of  the  Med- 
iterranean Flour  Moth.  He  was  appointed  state  entomologist  of 
Maryland  in  1896,  organizing  the  state  horticoltural  department,  of 
which  he  became  chief.  He  was  also  at  this  time  professor  of  inver- 
tebrate zoology  and  entomology  in  the  Maryland  Agricultural  C!ollege, 
and  entomologist  to  the  Agricultural  Experiment  Station.  He  organ- 
ized the  State  Horticultural  Society  and  at  the  time  he  severed  his  con- 
nection with  the  state  was  elected  a  life  member,  a  unique  honor.  His 
best  work  in  economic  entomology  was  done  in  Maryland.  He  took  a 
leading  part  in  the  enactment  and  enforcement  of  the  law  against  San 
Jos£  scale,  and  was  the  author  of  several  important  publications  on 
this  pest.  Continuing  his  work  upon  the  Mediterranean  flour  moth 
and  upon  the  San  Jos^  scale,  he  developed  the  possibilities  of  fumi- 
gating with  hydrocyanic  acid  gas,  particulariy  in  its  relation  to  the 
control  of  grain  pests  in  mills.  His  book  entitled  ''Fumigation 
Methods,''  1902,  was  the  outcome  of  this  work.  He  continued  to  write 
articles  on  economic  entomology  for  several  years  after  his  conneetioii 
with  the  American  Agriculiurist,  and  was  also  author  of  several  works 
on  other  than  entomological  subjects.  He  resigned  his  position  as  state 
entomologist  of  Maryland  in  1900  and  became  associate  editor  of  the 
American  Agriculiurist,  a  position  which  he  held  to  the  time  of  his 
death.  Professor  Johnson  was  an  exceedingly  active  man,  being  a 
member  of  a  number  of  scientific  associations,  such  as  the  American 
Association  of  Agricultural  Colleges  and  Experiment  Stations,  So- 
ciety for  the  Promotion  of  Agricultural  Science,  American  Pomologi- 
cal  Society  and  the  Association  of  Economic  Entomologists.  He  was 
appointed  in  July,  1907,  a  member  of  the  board  of  control  of  the  New 
York  State  Experiment  Station,  and  had  been  for  several  years  a 
director  of  the  American  Institute  of  New  York  City.  He  is  survived 
by  his  wife,  a  son  and  a  daughter.  His  mother  and  several  brothers 
reside  at  Columbus,  Ohio.  Interment  was  at  Lake  View,  Ithaca,  N.  Y. 
The  multifarious  duties  of  an  editorship  prevented  his  giving  much 
attention  to  entomology'  in  recent  years,  though  he  maintained  to  the 
last  a  keen  interest  in  thiH  branch  of  work.  In  the  death  of  Professor 
Johnson,  economic  entomology'  has  lost  an  enthusiastic,  aggressive 
champion,  and  the  sad  news  has  caused  profound  sorrow  among  en- 
tomologists throughout  the  country. 

E.  P.  F. 
A.  F.  B. 


U896,  19th  report  of  the  8Ule  Bntoiuologtst  of  lUinoIft,  Appendix,  p.  1-ee. 


April,  '08]  JOURNAL    OP    ECONOMIC    ENTOMOLOGY  166 

CHARLES  ABBOTT  DAVIS 

Mr.  Charles  Abbott  Davis,  curator  of  the  Roger  Williams  Park 
museum  at  Providence,  B.  I.,  died  at  the  Rhode  Island  hospital  Jan- 
nary  28,  1908,  from  cerebro  spinal  meningitis. 

He  was  a  devoted  student  of  natural  history  and  was  particularly 
interested  in  entomology  and  shells.  He  was  a  member  of  many  so- 
cieties, among  which  were  the  Entomological  Society  of  America,  Ag- 
gassiz  Association  and  the  Rhode  Island  Field  Naturalists'  Society, 
having  organized  the  latter. 

A.  P.  B. 


Reviews 

Studies  of  Parasites  of  the  Cotton  Boll  Weevil,  by  W.  Dwioht 
Pierce,  U.  S.  Department  of  Agriculture,  Bureau  of  Entomology, 
Bulletin  73.  ' 

Theoretically  at  least,  the  best  method  of  controlling  an  injurious  insect  is 
by  encouraging  its  natural  enemies.  All  economic  entomologists  recognize 
the  value  of  parasites  and  predaceous  forms  as  checks  upon  the  multiplication 
of  insect  pests,  and  many  have  made  more  or  less  general  recommendations 
with  a  view  of  obtaining  the  greatest  possible  assistance  from  these  agencies. 
Careful  studies  have  been  made  of  the  parasites  of  several  of  our  more  impor- 
tant insect  enemies  such,  for  example,  as  the  exhaustive  study  by  Dr.  How- 
ard, of  the  parasites  of  the  white  marked  tussock  moth,  and  a  careful  inves- 
tigation by  Fiske,  of  the  parasites  of  the  common  tent  caterpillar.  The  para- 
sites of  the  Coccidae,  thanks  again  to  the  work  of  Dr.  Howard,  are  relatively 
well  known,  and  enemies  of  this  group  have  been  successfully  introduced  into 
localities  and  very  satisfactorily  controlled  dangerous  outbreaks  of  their 
hosts.  The  bulletin  under  consideration  is  specially  noteworthy,  in  that  it 
gives  a  large  amount  of  accurate  data  relating  to  the  parasites  of  an  entire 
group  in  a  faunal  area.  The  investigator  has  ascertained  the  sources  from 
whence  come  the  parasites  attacking  the  boll  weevil.  A  study  of  the  biology 
of  the  native  host  forms  has  shown  the  possibility  of  taking  advantage  of 
natural  conditions  within  certain  limitations  so  as  to  force  insects,  normally 
subsisting  on  species  of  small  or  no  economic  importance,  to  attack  one  of 
our  most  dangerous  pests.  Such  methods  can  be  employed  to  advantage  only 
after  the  factors  controlling  the  existence  of  these  forms  are  thoroughly 
understood.  These  studies  are  a  striking  illustration  of  the  importance  of 
thorough  Investigations  of  an  entire  group.  The  author  is  to  be  congratu- 
lated upon  having  produced  a  very  valuable  and  suggestive  contribution  to 
economic  entomology.  B.  P.  F. 

Report  of  the  Entomological  Department  of  the  New  Jersey  Agri- 
cultural   College    Experiment    Station    for  1907,  by  John  B. 

Smith,  pages  389-560. 
This  publication  appears  in  its  usual  form,  and  like  its  predecessors  con- 
tains numerous  valuable  observations  upon  the  more  injurious  species  ot  tS^<^ 
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year,  special  stadles  being  made  upon  root  maoota.  In  reporting  upon  field 
teaU  of  insecticides  for  controlling  San  Jos6  scale.  Dr.  Smith  sUtes  that 
lime-sulphar  washes  have  not  gained  in  favor  in  New  Jersey,  though  they 
have  fully  held  their  own.  He  reports  good  results  as  being  almoat  inTa- 
riably  obtained  when  a  miscible  oil,  such  as  scalecide,  is  used,  and  deTotaa 
considerable  space  to  the  discussion  of  home  made  miscible  oils.  The  some- 
what extended  evidence  respecting  the  application  of  bands  of  carbolic  add 
to  trunks  of  trees  is  by  no  means  favorable  to  this  method  of  treatmeot 
Brief  notes  are  given  on  some  new  materials  which  may  possibly  be  used 
as  insecticides;  namely,  arsenate  of  iron,  arsenate  of  lime  and  arsenate  of 
bariuuL 

About  half  of  the  report  is  deservedly  occupied  by  an  account  of  the  ez* 
ceedingly  important  work  against  mosquitoes  done  in  1907.  Detaila  are  given 
respecting  methods  and  the  amount  of  work  aocompliahed  in  different  locali- 
ties. We  regret  that  the  author  has  not  seen  fit  to  Incorporate  In  this  portion 
of  the  report  a  summarised  statement  as  to  what  has  already  been  acoom- 
pllahed  along  this  most  practical  line  of  effort,  so  that  one  can,  in  a  ahort 
time,  gain  an  adequate  idea  of  the  progress  made  in  freeing  New  Jersey  from 
the  bk>od-thirsty  swarms  of  mosquitoes.  One  of  the  most  interesting  occur- 
rences of  the  year  waa  the  discovery  of  the  larva  and  breeding  habits  of 
Oulex  periurbant^  a  species  which  up  to  last  year  had  eluded  the  vigilance 
of  all  Americana  working  upon  the  biology  of  this  group. 

B.  P.  F. 

Report  on  the  Injurioua  Insects  and  Other  Animala  Obaenred  in 

the  Midland  Counties  during  1907,  by  Waltkb  E.  Collinok,  58 

pages. 

This  report  gives  summarised  accounts  of  a  large  number  of  the  more 

Important  injurious  insects,  together  with  reports  on  insecticides  and  fungi* 

ddea.    Bzperimeots  in  controlling  the  gall  mite  on  black  currant,  Mriophpm 

ribi9,  show   that  spraying   with   the   lime-sulphur   wash    Is   most   effective. 

Reporting  upon  a  series  of  experiments  for  destroying  all  insects  and  other 

Injurious  organisms  inhabiting  the  soil.  Prof.  Coll  Inge  states  that  he  has 

obtained  a  fumigant  designated  as  "Apterite**  which  will  effectually  rid  the 

soil  of  these  enemies.    This  Is  presumably  a  proprietary  material,  as  no  clue 

is  given  respecting  its  composition.    The  general  appearance  of  this  report 

Is  exceedingly  good,  the  letter    press    and    paper    being  much  above  the 

average.  B.  P.  F. 


Current  Notes 

Coadttcted  by  the  Astoeiste  Editor 

The  AasociATX  Bnrroa  will  be  engaged  during  the  summer  In  work  on 
predaceous  beetles  which  are  being  imported  to  assist  in  controlling  the 
gypsy  moth.  After  May  Ist  all  communications  should  be  directed  to  Mehroie 
Bighlandi,  M<u$^  Care  Oyp^y  Moth  Panuite  L«5oro<Ofy,  instead  of  to  Wash- 
ington, D.  C. 

Graduate  School  of  Agriculture.    The  preliminary  announcement  of  the 
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third  session  to  be  held  July  6th  to  the  31st,  1908,  at  Ck>mell  UnlYersity, 
Ithaca,  N.  Y.,  and  at  the  New  York  Agricultural  Experiment  Station,  Genera, 
N.  Y.,  gives  the  following  list  of  entomologists  on  its  faculty: 

Dr.  L.  O.  Howard,  chief,  U.  S.  Bureau  of  Entomology ;  Prof.  S.  A  Forbes, 
professor  of  z6ology.  University  of  Illinois;  Prof.  M.  V.  Slingerland,  assist- 
ant professor  of  economic  entomology,  Ck)mell  University ;  P.  J.  Parrott,  ento- 
mologist. New  York  Agricultural  Experiment  Station ;  Dr.  James  G.  Needham, 
assistant  professor  of  limnology,  Ck)mell  University;  Dr.  A.  D.  MacGillivray, 
assistant  professor  of  entomology,  Ck>mell  University;  Dr.  W.  A  Riley, 
assistant  professor  of  entomology,  Cornell  University;  Prof.  B.  Dwight  San- 
derson, director  and  entomologist.  New  Hampshire  Agricultural  Experiment 
Station;  Dr.  E.  P.  Felt,  state  entomologist  of  New  York. 

A  provisional  program  will  appear  shortly.  The  Journal  hopes  to  publish 
all  the  best  papers  given  in  the  course  on  entomology. 

The  Louisiana  Naturalists  Society  held  its  first  meeting  of  the  year  Sat- 
urday, Feb.  1st,  at  the  State  Museum  at  New  Orleans.  There  was  a  very 
large  attendance  and  several  important  papers  were  read  and  discussed. 
Mr.  J.  B.  Garrett  of  the  Louisiana  State  Experiment  Station  read  a  carefully 
prepared  paper  on  the  "pou-a-pouche"  (Pseudocdccus  calceoUtriae)  which  is 
a  source  of  injury  to  the  sugar  cane.  Mr.  Blouin  outlined  the  experience  of 
the  Audubon  Park  Experiment  Station  with  the  same  insect  Mr.  E.  Foster 
read  a  short  paper  on  some  forms  of  Entomostraca  occurring  in  New 
Orleans.  Mr.  B\>8ter  has  for  years  been  making  a  special  study  of  these 
organisms  in  which  the  waters  in  the  vicinity  of  New  Orleans  are  particularly 
rich.  Mr.  J.  C.  Smith,  who  is  well  known  as  an  authority  on  Protozoa,  gave 
a  short  talk  on  a  species  of  algae  which  had  been  most  disagreeably  abundant 
in  Lake  Pontchartrain  a  few  months  back.  Mr.  R.  S.  Ck)cks  exhibited  photo- 
graphs of  what  may  prove  to  be  a  new  species  of  honey  locust,  Oleditschia, 
discovered  near  Shreveport.  The  society  then  adjourned.  This  society  has 
met  continually  since  1897,  it  consists  of  about  60  members  residing  in 
differeit  parts  of  the  state  and  has  for  its  object  the  study  of  all  depart- 
ments of  natural  history.  The  present  officers  are:  President,  Prof.  B.  H. 
Guilbeau,  Secretary,  R.  S.  Cocks,  Treasurer,  Mr.  G.  R.  Westfeldt 

We  have  been  recently  advised  that  Prof.  J.  L.  Phillips,  State  Entomologist 
of  Virginia,  is  in  need  of  an  assistant  in  the  orchard  and  nursery  Inspection 
work  of  his  office. 

Mr.  H.  E.  Hodgkiss  has  resigned  his  position  as  Assistant  to  the  State 
Entomologist  of  Illinois  and  returned  to  his  former  position  at  the  New 
York  Agricultural  Experiment  Station.    Address,  Geneva,  N.  Y. 

Prof.  Walter  E.  Collinge,  head  of  the  Department  of  Economic  ZoOlogy 
in  the  University  of  Birmingham,  and  Editor  of  the  "Journal  of  Economic 
Biology,"  has  accepted  the  responsible  position  of  Director  of  the  Cooper 
Research  Laboratory  at  Berkhamsted,  England. 

Appointments  in  the  Bureau  of  Entomology,  Washington,  D.  C: 

Mr.  G.  E.  Merrill  of  New  Hampshire  has  been  appointed  as  a  special  field 

agent  and  will  take  charge  of  demonstration  work  in  orchard  spraying  in 

Nebraska. 
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Mr.  C.  B.  Hard«osberg,  a  graduate  of  the  Unlyersity  of  Wlaoonaln.  and  a 
sradaate  atadent  at  the  UnlTeralty  of  PennaylTanla,  haa  been  appointed 
apedal  field  agent  and  will  be  engaged  in  the  inreatigatlon  of  inaecta  affecting 
cranberries  in  Wiaoonain  during  the  aeaaon. 

Mr.  Victor  S.  Barber  of  California  haa  been  appointed  special  field  agent 
and  will  be  engaged  in  investigation  and  demonstration  work  f6r  controlling 
forest  insects. 

Prof.  TreTor  Kincaid,  Professor  of  ZoOlogy  at  the  Unireraity  of  Washings 
ton,  Seattle,  WaalL,  has  been  selected  by  Dr.  Howard  to  collect  parasites  of  tlie 
gypsy  moth  in  Japan.  He  sailed  for  that  country  March  third.  The  work  ia 
being  undertaken  by  the  Bureau  of  Entomology  in  co(Speration  with  the  State 
of  Massachusetts.  Shipments  of  paraaitea  from  Japan  that  have  been  received 
in  the  past  have,  arrived  in  unsatiafactory  condition  and  it  ia  desired  to 
employ  every  means  possible  to  secure  and  utilise  any  of  their  beneficial 
insects.  Prof.  Kincaid  waa  aelected  on  account  of  his  experience  aa  a  col- 
lector, having  been  a  member  of  the  Harriman  Expedition  which  made  exten- 
aive  collections  in  Alaska  several  years  ago.  His  location  on  the  Pacific 
ooaat  also  made  him  particularly  available  for  the  work.  Previous  to  his 
sailing,  the  Japanese  entomologists  were  notified  by  Dr.  Howard  and  modi 
aaaiatance  will  be  aecured  from  them  in  obtaining  paraaltised  materiaL 

Mr.  C.  H.  T.  Townaend  of  the  Bureau  of  Entomology  has  been  transferred 
ftrom  Washington  to  the  g3rpsy  moth  laboratory  at  Melrose  Highlands.  Maas^ 
where  he  will  have  charge  of  breeding  and  rearing  the  imported  Dipterous 
parasites  of  the  gypsy  and  brown-tall  moths. 

The  Committee  on  Agriculture  of  the  house  of  representatives  of  the  60th 
Congress  has  reported  the  following  approprlationa  for  the  Bureau  of 
Entomology: 

For  the  Bureau  of  Entomotogy |1S4,960 

For  prevention  of  the  spread  of  gypsy  and  brown-tail  motha     260.000 

The  committee  also  recommends  an  appropriation  for  the  Bureau  of  Animal 
Industry  of  $260,000  for  eradicating  the  cattle  tick. 

Mr.  C.  H.  Popenoe  of  the  Bureau  of  Entomology  is  investigating  truck 
crop  inaecta  at  Norfolk,  Virginia.  Particular  attention  is  being  given  to  a 
study  of  the  pests  affecting  spinach  and  strawberries. 

Volume  9  of  the  Proceedings  of  the  Entomological  Society  of  Washington 
for  the  year  1907  will  be  issued  during  the  present  month.  The  numbsra 
will  be  published  quarterly  hereafter. 
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The  following  papers  were  read  by  title,  on  account  of  the  authors 
being  absent,  and  as  the  manuscript  has  been  forwarded  to  the  secre- 
tary they  are  included  as  a  part  of  this  report : 

THE  ORANGE  WORM 

(Trypeta  ludem) 

By  Pbof.  a.  L.  Hebbeba,  Chief  of  the  Commission  of  Agricultural  Parasitology, 

Mexico. 

This  worm  has  been  the  object  of  long  work  tending  to  its  destruc- 
tion, said  work  being  begun  during  the  year  1900,  when  was  estab- 
lished the  Commission  of  Agricultural  Parasitology',  in  the  City  of 
Mexico,  which  was  especially  intrusted  with  the  work  of  combating 
the  pest.  The  alarm  among  the  Mexican  orange  growers  was  the 
result  of  the  promulgation  in  California  of  a  law  whereby  was  for- 
bidden the  importation  of  the  Mexican  orange,  without  any  distinc- 
tion as  to  the  place  of  origin,  and  under  the  supposition  that  every 
orange  grown  in  Sonora,  Nuevo  Leon,  Tamaulipas,  and  other  states 
of  the  Mexican  Republic,  also  contained  the  germ  of  a  dangerous 
plague.  Through  the  investigations  and  studies  of  the  Commission 
of  Agricultural  Parasitology,  it  has  been  demonstrated  that  this  pest 
exists  only  in  the  tropical  parts  of  Mexico,  particularly  in  the  states 
of  Guerrero  and  Morelos,  and  above  all  in  Yautepec,  where  over  500 
orange  orchards  are  in  full  production. 

As  it  was  considered  or  thought  that  the  pest  was  easy  to  be  fought 
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and  controlled,  and  that  really  it  would  present  no  danfa^er  in  a  cold  or 
temperate  country,  the  Mexican  government  invited  Mr.  J.  Isaac,  sec- 
retary of  the  Board  of  Horticulture  of  California,  to  come  to  Mexico 
during  the  month  of  March,  1905,  and  we  accompanied  him  on  several 
of  his  excursions.  Afterwards,  Mr.  Isaac  published  a  very  important 
report  (California  State  Horticultural  Commission:  Report  of  the 
Commissioner  Appointed  to  Inveitigate  the  Prevalence  of  Trypeta 
ludens  in  Mexico.  Districts  Affected  by  the  Orange  Worm.  Na- 
ture, Habits  and  Extension  of  the  Pest.  Methods  Adopted  for  Its 
Control.  Danger  to  be  Apprehended  from  its  Introduction,  Etc. 
Sacramento,  1905,  p.  1-18;  Plates  and  Maps.) 

The  methods  adopted  to  control  this  pest  have  been,  lately,  the  sub- 
ject of  a  report  presented  to  this  commission  by  Mr.  W.  W.  Froggatt, 
commissioned  by  the  British  government  to  study  the  pests  of  the 
fruits,  and  who  was  in  Mexico,  coming  from  Australia,  during  the 
month  of  November  of  the  present  year.  He  visited  Yautepec,  the 
center  of  the  pest  and  also  of  the  work  of  the  Commission  of  Agri- 
cultural Parasitology.  According  to  Mr.  Froggatt,  the  control  work, 
conducted  by  this  Commission,  has  been  efficacious  and  within  one  or 
two  years  the  pest  will  practically  be  of  no  moment. 

It  must  be  observed  that  every  orange  leaving  Yautepec  for  Mexico 
or  other  parts,  is  carefully  examined  by  skillful  persons,  well  ac- 
quainted with  the  matter,  and  they  cwmfiseati*  every  fruit  having 
spots  due  to  the  stinj?  of  the  ovipositor  of  the  tly.  or  l)earing  any 
other  sign  of  being  attacked  by  wonns.  The  examination  is  con- 
dneted  at  the  railroad  station  or  in  th«»  orehariLs.  Thus  is  greatly 
leaened  the  danger  of  the  worms  infesting  the  orchards  of  other 
countries,  provided  the  shipments  come  from  Yautepec  and  not  from 
other  warm  parts  of  MexicM). 

In  any  ease,  however,  the  danger  of  infestation  by  this  pest  is 
rather  problematical,  since,  according  to  my  own  observations,  the  fly 
remains  completely  inactive  during  the  <h>UI  days;  it  is  an  insect  of 
the  tropics,  and  to  be  able  to  live  and  multiply  it  re<juirt»8  a  nu*dium 
temperature  of  at  least  21  degn^es.  Once,  it  made  a  sporadic  api)ear- 
anoe  in  the  tem|M*rate  elimate  of  Ouanajuato  in  but  one  orchard.  It 
lasted  one  year  and  was  contrt>lled.  The  f(»llowing  year  a  few  flies 
appeared,  but  were  not  given  time  to  multiply,  being  attackiHl  by  the 
same  means.  Since  then.  Mr.  Duges  thinks  the  iM*st  has  never  been 
seen  any  more.  The  same  occurred  in  Zacatlan,  in  the  State  of 
Puebla.  The  flies  were  seen  one  year  on  pears  but  have  not  made 
any  further  appearance. 

Lately  the  i)est  was  thought  to  infest  also  the  Mamey  (Mammea 
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americana),  but  it  has  been  found  that  it  is  another  species  {Anas- 
trepha  serpentina) . 

Means  of  control. — For  the  last  seven  years  the  pest  has  been  com- 
bated, in  Yautepec,  by  burning  or  burying  the  fallen  fruit  from  the 
trees  and  cleaning  of  the  orchards ;  the  old  wooden  and  thorny  fences 
are  replaced  by  wire  fences;  the  orchards  are  carefully  cultivated 
and  the  intercalar  crops  of  sugar  cane,  **jicama,"  {Dolichos),  etc., 
have  been  suppressed.  One  of  the  means  that  have  been  tried  during 
these  last  months  consists  in  injecting  in  the  fallen  fruits  some  gaso- 
line or  benzine,  thus  avoiding  the  transportation  of  hea\y  loads  of 
oranges  to  the  incinerating  furnaces  or  burying  ditches.  These  in- 
jections are  performed  by  a  workman  who  perforates  the  fallen 
oranges  not  yet  rotten  with  a  n|iil  or  any  pointed  tool,  in  but  one 
place,  so  that  the  hole  thus  formed  be  of  about  the  same  diameter 
as  a  large  pencil :  then  he  squeezes  the  fruit  in  order  to  extract  a  large 
amount  of  its  juice,  and  another  man  gives  him  an  ear-syringe  filled 
with  gasoline  or  benzine,  which  is  injected  in  a  sufficient  quantity, 
that  is,  all  that  may  be  contained  inside  of  each  orange. 

The  cost  of  this  treatment  is,  approximately,  from  15  to  20  dollars, 
Mexican  money,  for  every  10,000  fruits.  I  think  that  this  amount 
could  easily  be  reduced  if  an  automatic  injector  were  used,  which  is 
not  necessary  for  the  present.  According  to  practical  informations 
from  the  agents  of  the  commission,  a  workman  may  inject  250  oranges 
an  hour,  and  therefore  six  workmen  at  work  for  eight  hours  a  day 
will  inject  12,000  oranges.  The  larvae  do  not  perish  inmiediately, 
but  they  fall  into  lethargj^  under  the  effects  of  the  vapors  from  the 
benzine,  which  slowly  spread  through  the  pulp  of  the  orange  and  thus 
impede  the  exit  of  the  larvae  already  fully  developed  and  ready  to 
bury  themselves.* 

Parasites. — Since  1907  I  have  tried,  very  earnestly,  to  find  the  para- 
sites which  might  help  in  the  destruction  of  the  fly.  At  first  was 
discovered  the  Cratospila  rudibunda,  a  species  of  wasp  (Braconidae) , 
which  lays  its  eggs  on  the  larva?,  through  the  skin  of  the  guavas 
and  mangos,  but  unfortunately  its  ovipositor  is  very  short  and  could 
not  penetrate  to  the  interior  of  the  oranges.  This  parasite  could  not 
be  bred  and  besides  is  very  scarce  in  Yautepec. 

At  Cuernavaca,  a  horticultural  center  of  great  importance,  the 
guavas  and  mangos  are  infested  by  the  Trypeta  ludens  and  addusa, 
but  there  are  no  orange  groves  in  that  place.    With  great  care  did  I 

iMr.  Froggatt  says  that  In  Australia  they  have  been  using  petroieum  with 
water  to  attract  the  flies,  but  the  experiments  made  at  Yautepec  so  far  hare 
given  very  little  results. 
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look  for  the  parasites  on  the  fruit  fallen  under  the  trees;  I  found 
many  articulates,  which  were  classified  by  specialists  of  the  Washing- 
ton Bureau  and  they  are  the  following  ones : 

A  larva  of  Elatcridae,  belonging  to  Melanotus  or  some  allied  genus. 
As  far  as  known,  the  larvae  of  this  genus  live  underground  on  the 
roots  of  various  plants. 

Stelidota  geminata,  Epnraca  labilis.  Both  belong  to  the  family 
Nitidulidae,  or  sap  beetles,  and  are  known  to  feed  on  decaying  fruit 
and  similar  substances. 

A  Staphylinid  beetle  of  the  genus  Osorius,  the  species  being  in 
all  probability  undescribed.  This  is  certainly  not  injurious  to  fruit, 
the  species  of  this  genus  living  in  the  ground. 

Larva  of  Ana^trepha  (Trypeta)  ludens  Loew. 

A  Curculionid  larva,  probably  belonging  to  the  genus  Conotrach' 
elus. 

Species  of  this  genus  attack  and  injure  healthy  fruit,  and  an  effort 
should  be  made,  therefore,  to  breed  the  perfect  beetle.  This  insect, 
however,  was  never  found  any  more  as  injuring  the  fruit. 

A  Carabid  larva  belonging  to  the  subfamily  Lebiinae,  The  larv» 
of  this  subfamily  of  Varabulav  are  predaceous. 

Proctotnfpes  n.  sp.     Parasitic  in  larva  of  some  inse<'t. 

A  Staphylinid  of  the  ^^enus  Ilomalota,  The  si>ecies  of  this  and 
allied  genera  are  certainly  not  injurious  to  the  fruit. 

A  Coleopterous  larva.     ( Dermestidae  ? ) 

Apharada  n.  sp.  Prolml)ly  parasitic  on  Anastn pha  or  else  on 
some  Dipterous  8c*avenjrer. 

I  have  not  tricnl  to  cultivate  in  vitro,  the  Provtotrypes  or  the  Apka- 
raeta,  l>ecauRe  they  seem  to  me  of  ver>'  little  efficacy,  even  when 
they  have  the  best  climatic  c(»nditions,  and  moreover  they  are  very 
scarce,  and  therefore  the  pla^ie  is  causin^^  great  damages  in  the 
Cuemavaca  fruit,  when*  the  orchardists  are  still  more  indifferent 
than  at  Yautei)ec,  and  do  not  pay  any  attention  to  the  destruction 
of  the  fallen  fruit. 

I  have  made  up  my  mind  t<»  keep  up  during  the  year  the  study  of 
the  parasites  of  Tryptta  ludens,  at  the  various  stati(»ns.  Neither  did 
Mr.  Proggatt  find,  at  Yautei)ee.  any  important  parasite  of  the  orange 
worm,  and  as  to  the  parasitt*s  recommended  l>y  Compere,  and  which 
he  claims  to  have  dis<t)vered  in  Brazil,  they  have  lieen  useless,  accord- 
ing to  the  inf<»rmati(m  of  Mr.  Fn>giratt  an<l  Mr.  I^iunsbury. 

As  to  the  Ilexamerocera  brasiliensis,  advocated  by  Von  Ihering.  thus 
far  it  is  not  known  whether  it  is  efficacious. 
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To  conclude,  I  will  say  that  the  danger  of  infection  of  the  United 
States  orchards  does  not  appear  to  me  as  formidable  as  it  has  been 
claimed  to  be,  owing  to  the  difference  in  the  climate,  since  it  is  a  ques- 
tion of  a  tropical  insect,  and  besides,  though  for  the  last  24  years 
worm  infested  oranges  have  been  introduced  into  the  United  States, 
yet  it  is  not  known  that  the  pest  has  appeared  in  any  Florida  or 
California  orchard.  Since  1884,  the  orange  worm  has  been  imported 
with  the  fruits  proceeding  from  Mexico,  and  sold  at  New  Orleans 
(Riley.  ** Insect  Life,'*  t.  I,  p.  45),  a  seaport  which  is  not  far  away 
from  the  Florida  orange  groves. 

Places  in  Mexico  where  oranges  are  produced  abundantly,  and 
are  not  infested  by  the  Trypeta  ludens. — Sonora,  Aguascalientes, 
Chihuahua,  Colima,  Jalisco,  Nuevo  Leon,  San  Luis  Potosi,  Zacatecas. 
Most  particularly,  the  orange  from  Autlan,  Guarachita,  Rio  Verde, 
is  never  affected  by  the  worm.  It  is  but  just,  therefore,  that  not  all 
of  the  oranges  from  Mexico  be  prohibited,  rejected  or  subjected  to 
examination.  The  Sonora  and  Jalisco  fruit  is  extensively  exported 
to  the  United  States  and  this  fruit  is  never  wormy. 

Mexico,  December  7,  1907. 
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A  NEW  ROOT  PEST  OF  THE  VINE  IN  CALIFORNIA 

By  H.  J.  QuAYLC,  Berkeley,  CaL 

In  1883  Matthew  Cooke  in  his  book,  **  Injurious  Insects  of  the  Or- 
chard and  Vineyard,"  gave  an  account  of  an  insect  attacking  the 
grape  vine  in  California  which  he  called  the  Imported  Grape  Plea- 
beetle  {Adoxus  viiis).  He  confused  this  insect  with  the  true  flea 
beetle,  and  this  mistake  has  continued  in  the  accounts  of  the  insect 
that  have  appeared  in  the  literature  of  the  state  ever  since. 

It  is  now  known  that  this  insect  is  closely  related  to  the  grape  root 
worm  (Fidia  viiicida  Walsh)  of  the  eastern  states  and  is  improperly 
called  a  flea  beetle.  The  life  history,  as  it  has  been  worked  out  during 
the  past  season,  is  briefly  as  follows:  The  beetles  appear  in  May 
and  June,  when  they  feed  on  the  growing  parts  of  the  vine  above 
ground,  including  the  leaves,  tender  shoots,  petioles,  pedicels,  and 
even  the  berry  itself. 

The  eggs  are  laid  in  clusters  of  four  or  five  to  fifteen  or  twenty 
on  the  stump  of  the  vine  beneath  two  or  three  layers  of  the  old  bark. 
Prom  eight  to  twelve  days  are  required  for  hatching  and  the  young 
larvffi  make  their  way  to  the  roots,  where  they  feed  until  the  vine 
becomes  dormant.  By  September  some  are  about  full  grown,  while 
others  are  but  half  grown.  These  latter  resume  feeding  in  the  fol- 
lowing spring.  Pupation  occurs  within  from  four  to  eight  inches 
of  the  surface  of  the  ground  during  the  latter  half  of  April.  The 
pupal  stage  lasts  two  weeks  and  the  beetles  begin  emerging  about 
May  first. 

Two  forms  of  the  beetle  occur  in  about  equal  numbers  in  the  state, 
one  bein^  wholly  black,  while  the  other  has  the  elytra,  tibiae  and  basal 
half  of  the  antennte  brown.  These  are  known  as  Adoxus  viii^  Rud 
Adoxus  ohscuruSj  but  they  are  undoubtedly  simply  two  forms  of  the 
same  species,  since  they  are  always  found  together  and  breed  in- 
discriminately. 

Adoxus  vitis  is  a  well-known  pest  of  the  grape  in  Prance  and  speci- 
mens received  from  there  are  identical  with  the  brown  form  occurring 
here.  Numerous  specimens  were  sent  me  by  Professor  Valery  Mayet 
of  Montpelier,  Prance,  but  only  two  specimens  of  Adoxus  obscurus, 
which  he  states  is  very  rare,  and  found  only  on  a  plant  of  the  marshy 
prairies,  and  never  upon  the  grape  vine.  The  obscurus,  as  it  is  known 
in  Prance,  is  apparently  a  distinct  species,  while  what  has  been  called 
obscurus  in  this  state  appears  to  be  simply  a  form  of  viiis.  Specimens 
from    Prance  and  California    have    been    submitted  to  Mr.  A.  E. 
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Schwarz  of  the  Bureau  of  Entomology  for  determination,  but  his 
report  has  not  been  received  at  the  present  writing. 

This  insect  has  been  known  to  occur  in  California  for  a  good  many 
years  and  its  economic  status  has  been  based  entirely  on  its  leaf- 
feeding  habits.  This  above  ground  injury  to  the  vine,  while  it  has 
been  very  great  in  some  cases,  is  really  unimportant  as  compared 
with  the  more  serious  and  permanent  injury  to  the  roots.  In  some 
vineyards  the  crop  has  been  reduced  a  third  or  a  half  and  in  one 
instance  that  came  under  our  observation  this  year,  two  or  three 
acres  of  vines  were  dug  up  on  account  of  the  injury  to  the  roots  by 
the  larvae  of  this  insect. 


APHIS    GOSSYPII    GLOV.«   AND    ITS    ALLIES— MEDICA- 

GINIS  KOCH,  RUMICIS  LINN.«  FORBESI  WEED, 

OENOTHERIAE  OEST.,  AND  CARBO- 

COLOR  GILL. 

By  C.  P.  OauBTTB.!  Fart  CollinM,  Col. 

In  my  study  of  the  Aphidida  of  Colorado  I  have  liewime  convinced 
that  there  is  still  considerable  confusion  in  the  literature  treating  of 
the  species  having  a  close  resemblance  to  Aphis  gossypii  Glover.  I  do 
not  pretend  to  be  able  to  straighten  out  all  the  crooked  places,  l>ut  hope 
to  be  able  to  offer  observations  and  conclusions  that  will  help  to 
that  end. 

For  several  years  past  Aphis  gossypii  has  done  more  harm  than  all 
other  insect  pests  together  to  the  canteloupe  and  melon  vines  grown 
in  the  Arkansas  Valley  in  this  state.  In  accord  with  the  observations 
made  by  several  other  writers,  the  first  appearance  of  the  lice  upon  the 
vines  takes  place  when  the  latter  are  just  nicely  ))eginning  to  run,  but 
they  seldom  attract  much  attention  until  the  vines  are  two  feet  or 
more  in  length.  Once  upon  the  vines,  the  lice  increase  with  great 
rapidity.  In  our  lireeding  cages  Mr.  Bragg  has  repeatedly  reared 
new-bom  lice  to  the  reproductive  stage  in  eight  days,  and  a  common 
number  of  births  per  day  has  l>een  from  six  to  twelve.  As  a  result 
the  enemies, — parasites,  ladybeetles  and  syrphus  flies,  finding  an  un- 
stinted supply  of  food,  also  multiply  rapidly  and  by  about  the  xecond 
week  of  July  often  cause  the  lice  to  rapidly  decrease  in  numbers  and 
so  save  a  large  pro|)ortion  of  the  melon  cmp.  The  lice  continue  upon 
the  vines  however  to  the  time  when  killing  fnMts  render  the  plants 


If  wish  eMpeclallj  to  acknowledge  the  nwUtiiiKv  of  Mr.  L.  C.  Brs^  In 
accumulating  the  data  for  this  paper. 
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no  longer  of  service  as  food.  During  July  winged  individuals  become 
very  scarce,  but  the  winged  lice  soon  appear  in  considerable  numbers 
and  continue  throughout  the  year. 

Identification  of  Species 
Aphis  gossypii  Glover. 

Our  observations  upon  this  species  continued  for  nearly  a  year  be- 
fore we  were  able  confidently  to  separate  it  and  mediciiginis  Koch, 
from  each  other  and  from  closely  related  forms.  Some  of  the  distin- 
guishing characteristics  which  later  enabled  us  to  do  this  are  the 
following : 

In  gossypii  the  black  appearing  apterous  females  are  really  a  very 
dark  green;  they  nearly  always  have  some  light  mottling  upon  the 
dorsum  of  the  abdomen,  due  to  the  light  colored  embryos  showing 
through,  and  these  dark  females  are  never  highly  polished. 

Fully  mature  apterous  females  have  antennae  and  cornicles  dis- 
tinctly longer  than  in  medicaginis} 

The  larvae  of  the  first,  second  and  third  instars,  especially  of  the 
winged  form,  nearly  always  show  a  distinct  yellowish  brown  or  pale 
salmon  colored  area  upon  the  dorsal  portion  of  the  abdomen  anterior 
to  the  cornicles  and  a  conspicuous  dark  transverse  band  at  the  cor- 
nicles. 

There  is  nearly  always  much  variety  of  color  in  both  the  young  and 
the  adult  apterous  individuals,  some  being  very  dark,  to  the  naked 
eye  appearing  black,  and  others  with  intergrading  shades  passing  to 
very  light  yellow  or  tan  colored  viviparous  females.  The  offspring 
of  these  light  individuals  may  be  as  dark  as  the  darkest  through  their 
entire  life. 

The  pupae  are  beautifully  tessellated  over  the  dorsum  of  the  abdo- 
men with  silvery  white. 

So  far  as  our  observations  have  gone,  gossypii  has  not  been  found 
colonized  upon  so  large  a  range  of  food  plants  as  medicaginis,  which 
seems  to  be  able  to  thrive  upon  almost  any  green  thing. 

Sexual  forms  and  eggs  we  have  been  unable  to  find. 

Aphis  medicaginis  Koch. 

The  fully  adult  apterous  viviparous  females  of  this  species  we  have 
found,  without  exception,  deep  black  and  highly  polished.  They 
shine  like  glass  beads  among  the  other  lice  of  the  colonies  and  may  be 
very  few  in  number  or  entirely  absent. 


2Care  must  be  taken  not  to  mistake  immature  Individuals,  Just  before  the 
last  molt,  for  the  fully  mature  form;  they  may  be  fully  as  large  but  they 
have  very  much  shorter  cornicles  and  antennse. 
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The  pupae,  while  much  resembling  those  of  gossypii,  do  not  have  the 
tessellated  dorsal  spots  so  silvery  white. 

The  young  larval  forms  do  not  have  the  characteristic  yellowish 
brown  color  of  gossypii  upon  the  dorsum  of  the  abdomen  nor  the 
green  transverse  band,  and  there  is  not  the  range  of  light  and  dark 
forms  among  the  apterous  lice  found  in  the  colonies. 

The  tibiie  and  basal  half  of  the  antennte  are  more  conspicuously 
whitish  than  in  allied  species. 

This  species  has  been  specially  partial  to  white  sweet  clover  and 
Olycerrhiza  lepidota  here,  two  plants  upon  which  we  have  never  taken 
any  of  the  allied  species. 

Sexual  forms  and  eggs  we  have  not  been  able  to  find. 

Aphis  rumicis  Koch. 

It  seems  almost  certain  that  several  writers,  including  Oestlund  in 
his  description,'  have  reported  medicaginis  as  rumicis.  I  do  not  think 
that  the  ruftiicis  of  Linnn*us  has  <»onie  under  our  observation,  unless, 
possibly,  it  proves  to  be  the  same  as  carbocolor  Gill. 

Aphis  carbocolor  Gill. 

This  louse  is  somewhat  larger  and  more  robust  than  medicaginis^ 
the  adult  apterous  individuals  are  all  deep  dull  sooty  black,  never 
polished,  and  it  passes  into  the  sexual  forms  in  the  fall,  the  females 
of  which  deposit  epgs  in  great  numbers  about  the  crowns  and  bases  of 
the  leaves  and  stems  of  species  of  Rumex,  especially  the  yellow  dock. 
The  cornicles  are  decidedly  shorter  and  weaker  than  in  gossypii  or 
medicaginis.  Winjred  viviparous  females  are  shining  black  upon  both 
thorax  and  aMoraen.  The  seventh  antennal  joint  and  the  antenna 
as  a  whole  are  longer  than  in  medicaginis. 

Aphis  Oi  notheria  Oest. 

This  louse  has  been  considered  a  synonym  of  gossypii  by  Sanborn, 
which  is  probably  a  mistake  as  this  is  a  green  louse,  occurring  upon 
the  primrose  only,  so  far  as  we  have  observed,  and  never  having  the 
black  apterous  females  of  medicaginis  nor  the  variety  of  colors  ex- 
hibited by  gossypii.  It  is  possible  that  Prof.  Sanborn  had  true 
gossypii  from  Oemtthfra  and  that  he  had  not  s<*en  true  oenotheria, 
which  is  a  very  common  H|>ecies  in  Colorado  and  (|uite  distinct  from 
gossypii. 

Aphis  forbesi  Weed. 

I  would  not  include  this  species  as  l>elonging  to  the  gossypii  group 
were  it  not  for  the  fact  that  it  has  been  confused  with  Aphis  gossypii 

•Bun.  4.  SjriiopslM  «>f  the  Apbldlto  of  Minn.  p.  CI. 


June.  *08l  journal  of  economic  entomology  179 

in  a  few  instances.  Prof.  Sanderson^  has  already  recognized  it  as  a 
good  species.  We  have  not  taken  this  louse  in  Colorado,  but  speci- 
mens that  were  sent  me  by  Mr.  J.  J.  Davis,  State  University,  Urbana, 
Illinois,  have  been  examined  and  prove  to  be  easily  distinguishable 
from  any  of  the  other  species  mentioned  in  this  paper.  In  about 
three  fourths  of  the  examples  examined,  all  of  which  were  apterous 
females,  the  third  and  fourth  joints  of  the  antenna  were  united  in  one 
with  no  signs  of  a  dividing  suture.  Dr.  Weed  in  his  description  of 
this  species  describes  it  as  having  six-jointed  antennae.  In  the  speei- 
mens  having  joints  3  and  4  separate,  joint  3  but  slightly  exceeded 
joint  4,  and  the  two  joints  together  made  one  sub-equal  in  length  with 
joint  7.  In  gossypii  joint  3  alone  is  always  longer  than  joint  7.  A. 
forbesi  is  also  smaller  and  is  a  root  feeder. 

Influence  of  Host  Plant  upon  Aphid  Characteristics 

An  impression  seems  to  be  more  or  less  prevalent  that  a  species  of 
plant  louse  may  vary  much  in  structure  and  general  appearance,  de- 
pending upon  the  plant  upon  which  it  lives  and  draws  its  nourish- 
ment. 

In  all  our  experience  transferring  lice  from  one  food  plant  to  an- 
other and  observing  them  upon  widely  varying  plants  in  a  state  of 
nature  or  in  hot-houses,  we  have  never  had  any  reason  to  think  that  a 
species  is  perceptibly  changed  in  appearance  because  of  a  change  of 
food  plant.  I  am  aware  that  there  are  migrating  forms  that  are  dif- 
ferent in  appearance  from  their  immediate  ancestors  and  that  they 
may  go  to  a  different  food  plant,  but  in  such  cases  the  change  came 
before  migration  or  was  ** predestined"  to  appear  in  the  first  genera- 
tion after  migration.  For  example,  the  stem  mother  of  Phorodon 
humuli  upon  the  plum  is  quite  different  from  the  migrant  that  goes 
back  to  the  hop*,  but  the  change  came  before  deserting  the  plum.  The 
oviparous  female  in  the  fall,  which  is  the  product  of  the  return  mi- 
grant from  the  hop,  is  very  different  from  the  migrant,  but  not  at 
all  because  of  its  change  in  diet.  It  is  the  sexual  female  form  of  the 
species  and  what  it  develops  into  was  determined  in  every  case  before 
the  parent  left  the  hop.  Such  changes  as  these,  coincident  with  a 
change  of  food  plant  in  the  life  histories  of  plant  lice,  can  be  dupli- 
cated many  times  over  by  instances  where  there  is  not  a  change  of 
host  plant.     As  familiar  illustrations  recall  the  remarkable  variations 

4Bul].  49.  Del.  Agr,  SU. 

•I  do  not  mean  by  this  that  the  viviparous  females  upon  the  plum  can  be 
distinguished  from  the  viviparous  females  upon  the  hop. 
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in  the  forms  of  Phylloxera  vasiairix,  which  remains  throughout  life 
upon  the  grape,  and  of  Schizaneura  lanigera,  remaining  upon  the  ap- 
ple, or  of  Schizaneura  americana,  without  leaving  the  elm. 

Do  Aphis  gossypii  and  medicaginis  Lay  Eggs? 

Mr.  Pergande  mentions  two  instances  where  he  thinks  he  may  have 
discovered  eggs  of  gossypii,  but  from  his  written  statements  it  seems 
that  he  has  not  seen  the  sexual  forms,  and  the  probability  of  the  eggs 
found  being  the  eggs  of  gossypii  does  not  appear  to  be  ver>-  strong. 
For  two  years  we  have  followed  these  lice  closely  without  ever  finding 
sexual  forms  or  eggs  at  any  time  of  the  year.  During  1906- '07  both 
these  lice  were  followed  all  winter  upon  out-of-door  plants  by  Mr. 
Bragg,  and  the  present  winter  they  have  been  followed  into  December, 
past  several  zero  nights,  and  they  are  still  in  fine  condition,  but  no 
males  or  oviparous  females  or  eggs  have  been  discovered.  I  would 
not  dare  express  the  opinion  that  sexual  forms  never  appear  in  these 
species,  but  so  far  as  our  observations  go.  it  seems  ver>'  doubtful  about 
their  occurring  in  Colorado.  We  shall  continue  to  search  carefully 
for  them. 

Food  Plants 

As  mentioned  al)ove.  we  have  seen  Aphis  ocfiotheria  upon  the  prim- 
roses only,  and  A.  carbocolor  has  been  taken  \iy  us  upon  no  plants  out- 
side of  the  genus  Rumex. 

Aphis  gossypii  we  have  taken  colonized  from  the  cotton  plant,  can- 
teloupe.  muskraelon,  watermelon.  cucnnil)«»r.  winter  squash,  pumpkin, 
the  native  wild  gourd  {Cucurhita  foetidissima).  Shepherd's  purse 
{^Bursa  B-pastoris)  (which  is  its  favorite  plant  upon  which  to  spend 
the  winter  in  Colorado),  iron  weed  (^Ambrosia  trifida),  mare's  tail 
{^Erigeron  catiadensis) ,  Rumex  sp.  Convolvulus  sp.,  Lepidium  vir- 
ginicum,  ^Taraxicum  dens-leonis,  ^Asclepias  sp.,  and  in  the  summer 
upon  the  leaves  of  buckthorn  (Rhamnus  cathariica)  and  Catalpa 
speciosa.  We  have  never  found  it  upon  strawberrj'  or  [)urslane, 
though  looked  for  much  uixm  these  plants.  Many  of  the  other  plants 
that  have  been  named  as  the  hosts  for  this  species,  and  which  have 
oome  under  our  obsen'stion  in  Colorado,  we  have  found  infested  by 
colonies  of  Aphis  medicagitiis.  I  do  not  mean  to  say  that  I  think  the 
reconls  that  have  l)een  given  for  gossypii  on  these  plants  are  incorrect, 
but  simply  state  the  results  of  our  observati<mH  in  Colora<lo. 

The  plants  up)on  which  we  have  obser\'e<l  Aphis  medicaginis  estab- 
lished and  colonized  are:     White  sweet  clover,  yellow  sweet  clover, 

•F\>und  on  one  plant  unl.v. 
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red  clover,  white  clover,  alfalfa,  several  species  of  native  locos  and 
lupines,  wax  beans,  black  locust,  licorice  {Glycerrhiza  lepidoia),  ap- 
ple, pear,  plum,  soft  maple,  boxelder,  shepherd's  purse  (apparently 
its  favorite  over  winter  plant  here),  Lepidium  virginicum,  Chenopo- 
dium  sp.,  Rumex  sp.,  Malvastrum  coccineum,  primrose  (Anogra  albt- 
caulis).  Tansy  mustard  {Sophia  sp.),  dandelion  and  lawn  grass 
(Poa  sp,). 


THE  CATALPA  BUD  MAGGOT 

By  H.  A.  OossABD,  Wooster,  Ohio 

For  several  years  the  tender  growing  twigs  of  catalpa  have  been 
attacked  by  insect  larvae,  causing  the  twigs  to  become  slightly  swollen 
and  to  blacken  and  wilt  at  the  terminal  end.  This  trouble  was  so 
pronounced  and  excited  so  much  complaint  among  the  catalpa  grow- 
ers in  various  sections  of  Ohio,  that  the  questions  relating  to  it  were 
referred  to  Mr.  J.  S.  Houser  for  special  investigation. 

From  an  investigation  made  in  the  spring  of  1907  of  all  the  twigs 
on  15  three-year-old  trees  growing  at  Wooster,  49  per  cent  of  them 
were  found  to  have  been  damaged  by  this  pest.  Mr.  Houser 's  descrip- 
tion of  the  injury  is  as  follows: 

**The  tender  growing  twigs  of  catalpa  are  attacked  by  maggots, 
causing  the  twig  to  become  slightly  swollen  and  to  blacken  at  the 
point  of  injury.  This  occurs  usually  about  three  or  four  inches  below 
the  tip  during  the  early  part  of  the  season,  and  at  a  lesser  distance 
down  later  on  when  the  twig  is  growing  less  rapidly.  The  twig  above 
the  injury  dies.  Following  the  death  of  the  tip  in  early  summer,  the 
next  node  below  develops  one  or  more  tips  and  frequently  a  cluster 
of  leaves,  giving  the  twig  a  bushy  growth  (Plate  1) ;  following  the 
later  attacks  the  stem  appears  as  in  Plate  2,  figure  1.  The  ultimate 
result  after  continued  topping  is  a  stunted,  crooked,  forked  growth. 
(Plate  2,  figure  2.)" 

A  large  series  of  infested  twigs  were  enclosed  in  breeding  jars,  the 
cuttinprs  being  sunk  into  moist  earth.  The  specimens  were  collected 
at  various  periods  of  the  growing  season  and  through  two  summers. 
Though  it  seemed  quite  certain  from  some  larvae  found  in  the  affected 
terminals  that  a  Cecidomyid  would  be  obtained,  it  was  not  until  the 
second  summer  that  a  midge  was  reared  that  seemed  to  agree  with  the 
description  of  Ceddomyia  catalpcR,  hitherto  recorded  as  infesting  the 
pods  and  destroying  the  seeds  of  catalpa.  The  few  specimens  ob- 
tained have  been  examined  by  Mr.  Coquillett  and  Dr.  Felt,  and  while 
both  are  agreed  that  the  specimens  are  near  C  caialpcPy  they  reserve 
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final  decision  until  the  specimens  can  be  compared  with  Comstock'i 
types. 

Quite  often,  instead  of  midges,  chalcids  would  appear  in  the  cages. 
Mr.  Crawford  of  the  Bureau  of  Entomology  pronounces  these  insects 
to  be  of  a  new  species,  belonging  in  a  new  genus,  and  he  proposes  to 
describe  the  species  as  Zatrapis  catalpa.  Whether  the  chalcids  were 
present  in  the  catalpie  shoots  as  parasites  on  the  midge  larvae,  or 
whether,  like  the  wheat-joint  worm  and  a  few  other  members  of  the 
family,  they  are  primarily  injurious  to  vegetation.  I  cannot  at  pres- 
ent state.  It  is  not  impossible  that  the  midges  work  on  the  tender 
leaves  at  the  terminal  end  of  the  twigs,  and  that  the  chalcids  insert 
their  eggs  in  the  soft  wood  lower  down.  Several  sp^'ciniens  of  the 
chalcid  were  obtained  this  season,  all  issuing  between  the  middle  of 
July  and  the  middle  of  August.  The  three  midges  obtained  emerged 
August  7,  August  8  and  September  3.  respectively. 


THE  CALIFORNIA  LIFE  HISTORY  OF  THE  GRAPE 
LEAF-HOPPER 

Typhlocyba  comes  Say 

By  H.  J.  QuATLE.  Berkeley,  Cal. 

Climate  is  a  well-known  factor  in  influencing  the  life  history  of 
insects,  and  so  in  California  most,  if  not  all,  of  our  innects  of  economic 
importance  have  sonu»  |)oints  in  their  lifo-histor>'  that  differ  from  those 
of  the  same  «p4H»ie8  in  the  eastern  states.  Tsually  this  difference  is  in 
the  number  of  l>n)odH  or  length  of  the  |)eri<)d  of  development,  and  less 
often  a  distinct  variance  in  habits. 

The  grape  leaf-hopper  in  California  over-winters  as  an  adult  insect, 
feeding  on  a  wide  range  of  food  plants  during  the  warmer  days;  or 
remaining  more  or  less  dornmnt  in  bunches  of  leaves  in  the  vineyard 
or  low  down  in  the  dense  vegetation  of  the  l>onlering  roadsides  and 
fences  during  the  c#ld  or  wet  weather.  As  soon  as  the  foliage  appears 
on  the  vine  in  the  spring  they  leave  their  varied  winter  fmnl-plants 
and  attack  the  trra[>e  exclusively.  Aft<'r  f«»ding  for  alM>ut  thnn*  weeks 
on  the  vine,  pairing  Ix^gins  and  ei;gs  will  Ix*  deposited  one  we<'k  later. 
This  will  be  about  May  1st  in  the  lower  Sacramento  and  San  Joaquin 
valleys.  Records  were  kept  on  twenty  eggs  from  different  hoppers 
and  they  nnjuired  from  seventeen  to  twenty  days  for  incubation. 
Nymphs  hatching  from  these  eggs  require  on  an  average  eighU'en  days 
to  go  through  their  five  nymphal  stages.  The  duration  of  each  of  the 
stages,  summarized  from  observations  on  alnrnt  fifty  hoppers,  is  as 
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follows :  First  stage,  four  days ;  second  stage,  two  days ;  third  stage, 
three  days ;  fourth  stage,  four  days,  and  fifth  stage,  five  days.  Total, 
eighteen  days. 

The  same  insect  in  New  York,  as  has  been  determined  by  Slinger- 
land,  requires  from  thirty  to  thirty-three  days  for  its  nymphal  devel- 
opment. There  is  then  a  difference  of  two  weeks  in  the  time  of  devel- 
opment of  the  grape  leaf-hopper  in  New  York  and  that  of  the  same 
insect  in  California.  This  difference  is  generally  attributed  to  cli- 
mate, although  there  is  little  difference  between  the  climate  of  upper 
San  Joaquin  Valley  in  California  in  June  and  July  and  that  of  New 
York  in  the  same  months. 

During  the  last  week  in  June  the  hoppers,  arising  from  the  eggs  of 
the  over-wintering  hoppers  laid  in  May,  begin  egg  laying,  which  is 
continued  through  July  and  a  part  of  August.  The  incubation  period 
was  noted  for  a  hundred  or  more  eggs  and  they  all  hatched  in  from 
eight  to  twelve  days.  This  is  a  shorter  period  than  was  required  for 
the  eggs  to  hatch  in  May  from  the  over-wintering  insects,  and  may  be 
due  to  the  difference  in  temperature. 

A  number  of  hoppers  were  confined  in  individual  breeding  cages  on 
the  leaves  of  the  grape,  and  the  number  of  eggs  laid  varied  from  forty 
to  one  hundred  and  twenty-one,  distributed  over  a  period  of  from 
three  to  seven  weeks. 

Hoppers  hatching  from  these  eggs  remain  on  the  vine  until  the 
leaves  fall,  when  they  attack  their  winter  food  plants,  which  include  a 
large  number  of  plants  that  may  be  growing  in  the  vineyard  or 
vicinity.  These  attack  the  vine  in  the  spring,  begin  egg  laying  in 
May,  and  die  off  in  July,  making  the  length  of  the  life  cycle  approxi- 
mately one  year.  The  spring  brood  hatching  in  May  lives  until  about 
August  or  September,  thus  completing  the  life  cycle  in  three  or  four 
months.  There  are  thus  two  broods  of  the  grape  leaf-hopper  in  Cali- 
fornia, and.  at  least  during  the  past  year,  there  was  no  indication  of  a 
third  brood. 


NOTES  OF  THE  SEASON 

By  H.  A.  GossABD,  Wooster,  Ohio 

The  season  opened  with  a  noteworthy  weather  condition  that  seems 
to  have  had  a  perceptible  effect  on  the  development  of  San  Jos6  scale. 
March  19  the  mercury  rose  to  68°  at  Wooster,  and  the  following 
maximum  temperatures  were  recorded  at  this  place  during  the  next 
two  weeks : 
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March  19,  68°  ;  20,  67°  ;  21,  67^^ ;  22,  82°  :  23,  79°  ;  24,  74°  :  25,  67°  ; 
26,  70° ;  27,  68° ;  28,  67° ;  29,  77° ;  30,  67° ;  31,  46°. 

April  2,  the  mercury  was  dov^Ti  to  15°,  and  with  the  exception  of 
seven  nights,  descended  below  freezing  each  night,  until  the  28th, 
when  a  warmer  period  commenced.  However,  the  mercur>'  dropped 
to  the  freezing  point,  or  below  it,  nine  nights  in  May,  the  last  freezing 
record  being  on  the  28th.  Unfortunately,  no  direct  ob8er\'ation8  were 
made  which  definitely  proved  this  weather  condition  to  have  been 
adverse  to  the  scale,  but  for  some  reason  the  scale  has  not  been  very 
much  in  evidence  the  past  summer  in  many  orchards  that  promised  a 
year  earlier  to  develop  severe  infestation  in  the  normal  course  of 
events.  Because  of  this  phenomenon,  I  have  not  felt  warranted  in 
drawing  conclusions  regarding  the  effectiveness  of  one  of  the  pro- 
prietar>'  sprays  which  I  undertook  to  test.  The  most  plausible  ex- 
planation occurring  to  me  to  account  for  this  condition,  is  to  suppose 
that  the  extended  warm  period  in  March  started  the  dormant  scales 
into  activity,  and  that  the  cold  freezing  weather  of  April,  following 
this  warm  period,  proved  fatal  to  them. 

Some  districts  in  which  the  scale  has  been  controlled  for  three  or 
four  years  with  lime-sulphur  spray,  but  were  originally  badly  infested, 
are  now  seriously  attacked  and  threatened  with  destruction  by  the 
bark  borer.  Scaly t us  ruguloms.  I  saw  one  orchard  of  young  trees 
four  or  five  years  old  which  had  never  been  very  scaly,  that  was  l>eing 
badly  attacked  by  these  borers,  which  had  migrated  from  a  nearby 
apple  orchard  that  had  been  destroyed  by  scale.  This  orchard  seemed 
a  good  illustration  of  this  insect's  disposition  to  attack  healthy  trees 
when  its  numbers  have  outrun  the  supply  of  available  weakene<l  trees. 
As  a  trial  application.  I  recommended  to  several  correspondents  to 
boil  a  thick  lime-sulphur  wash,  using  20  pounds  of  sulphur  and  30 
[NMinds  of  lime,  and  add  to  each  50  ^^all(»ns  of  this  mixture  3  pounds  of 
arsenate  of  lea<l  (or  1  pcnind  of  paris  ^rn*«*n  >  and  <>  to  10  pounils  of 
fish-<»il  soap.  This  application  was  applied  to  the  trunks  and  larger 
limlw  with  a  spray  pump  or  brush.  Some  of  the  parties  who  used  it 
report  seeming  l>enefit.  but  I  have  not  yet  had  an  op|>ortunity  to  make 
personal  inspection  of  results,  and  shall  not  feel  warrante<l  in  drawing 
any  c»onelusions  until  the  test  is  extended  over  several  w»asnns.  One 
orchanlist  painted  the  trunks  and  limbs  of  his  tribes  in  <»arly  spring 
with  CarhoUufum  avfnarius  and  the  benefit  against  the  liorers  was 
apparent.  I  ins|M*ett*d  the  tre«*s  in  early  July  and.  at  that  date,  no 
fjreat  amount  of  injur>*  to  the  tnH*s  from  the  application  was  percep- 
tible, the  counterbalancing  lH*nefits  w»eniinir  to  entirely  outweigh  the 
attending  danuiire. 
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The  spring  opened  very  late,  so  that  the  first  spraying  for  codling 
moth  fell  about  the  first  of  June  in  northern  Ohio.  This  period  was 
very  wet  and  quite  cool.  For  test  work,  I  made  use  of  a  ten-acre 
orchard  located  about  ten  miles  from  the  shore  of  Lake  Erie,  and 
hence  not  damaged  much  by  frost.  One  half  of  this  orchard  con- 
sisted of  Baldwins  and  the  other  half  of  Ben  Davis.  I  tested  the 
coarse,  driving  spray,  as  used  in  the  western  arid  states,  by  enlarging 
the  orifices  in  Vermorel  nozzles,  and  also  used  the  medium  caps  for 
comparison.  Three  pounds  of  arsenate  of  lead  were  used  in  50  gal- 
lons of  Bordeaux — the  Bordeaux  formula  being  3  pounds  of  copper 
sulphate  and  6  pounds  of  lime.  The  trees  averaged  20  feet,  or  more, 
in  height,  and  had  a  corresponding  spread  of  top.  One  plot  was 
treated  with  one  third  pound  of  paris  green  to  50  gallons  of  Bordeaux. 
About  one  gallon  of  soft  home-made  soap  was  added  to  each  50  gallons 
of  spray  for  most  of  the  plots.  One  plot  had  2  pounds  of  copper  sul- 
phate and  1  pound  of  iron  sulphate  instead  of  the  regular  Bordeaux 
formula.  About  100  pounds  pressure  was  maintained  by  the  pump. 
For  the  purpose  of  better  directing  the  spray,  two  small  pieces  of 
three-fourths  inch  gaspipe,  about  4  inches  long,  were  threaded  at  each 
end.  and  after  being  bent  about  25  or  30  degrees  from  the  horizontal, 
one  was  attached  to  the  end  of  each  rod  by  means  of  a  gas  coupling, 
and  the  nozzles  were  then  attached  to  the  bent  pipes.  The  spray  was 
directed  downward  and  inward  and  was  used  until  the  trees  dripped. 
On  trees  20  to  25  feet  high,  with  corresponding  spread  of  top,  fromf 
7  to  8  gallons  of  spray  were  used.  The  second  spraying  was  made 
about  10  days  after  the  first,  and  in  the  same  proportions,  only  the 
copper  sulphate  was  reduced  to  2  pounds  for  50  gallons  of  spray.  Not 
more  than  one  half  as  much  spray  was  used  in  this  application  as  in 
the  first  spraying.  The  third  spraying  was  given  to  part  of  the 
orchard  about  the  middle  of  July.  Arsenate  of  lead  alone  was  used 
for  the  July  application,  the  Bordeaux  being  omitted.  Not  more  than 
three  or  four  gallons  of  spray  were  used  on  the  largest  trees  for  this 
application.  As  the  full  results  of  the  test  will  soon  appear  as  a 
Station  publication,  I  will  not  enter  into  further  details,  but  state 
results  and  conclusions.  Over  90%  of  the  apples  on  trees  sprayed 
three  times  were  free  from  worms.  A  record  was  kept  of  the  dropped 
apples  under  certain  trees  beginning  with  the  30th  of  July.  The  fol- 
lowing are  some  of  the  figures : 

One  tree  sprayed  twice,  once  just  after  blooming  and  again  ten 
days  later,  has  the  following  record :  Sound  apples  dropped  from  the 
middle  of  July  until  harvest,  319 ;  wormy  drops  from  middle  of  July 
until  harvest,  23;  drops  marked  by  curculio  during  the  season,  8; 
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Bound  apples  picked  for  harvest,  4,477 ;  wormy  apples  picked  for  har- 
vest, 14;  marked  by  curculio  at  harvest  picking,  21.  Thus  98.67% 
were  untouched  by  either  codling  worm  or  curculio;  99.25%  were 
untouched  by  codling  worm,  and  99.69%  were  free  from  codling  worm 
at  harvest  time.  An  unsprayed  check  tree,  with  a  far  better  record 
than  some  others  for  sound  fruit,  yielded  at  the  harvest  1,670  sound 
apples,  347  wormy  ones,  and  210  marked  by  curculio.  Some  of  the 
wormy  apples  were  also  marked  by  curculio,  which  are  not  shown  in 
this  enumeration.  Since  the  middle  of  July,  this  tree  dropped  221 
sound  apples,  339  wormy  ones  and  48  markeil  by  curculio.  The  sea- 
son's yield,  drops  and  harvest,  gave  25.62%  damaged  by  codling 
worm  and  curculio  combined;  19%  by  codling  worm  alone,  and 
20.77%  were  wormy  at  picking  time. 

I  decided  that  ordinary  Vermorel  nozzles  with  medium  caps  gave 
the  best  spray  at  100  pounds  pressure,  and  that  the  little  crooks  were 
of  decided  advantage  in  directing  the  spray;  that  three  sprayings 
gave  better  results  than  two;  that  the  first  application  just  after 
blooming  should  be  heavy  to  secure  immunity  from  worm  attack ;  that 
in  cold,  wet  seasons,  such  as  the  past  spring,  considerable  russeting 
follows  a  heavy  spraying ;  that  less  russeting  occurs  on  fruit  sprayed 
when  it  is  a  week  or  ten  days  old  than  when  it  is  younger;  that  rus- 
seting would  probably  be  reduced  by  omitting  Bordeaux  from  the 
first  application,  using  instead  arsenate  of  lead  with  lime  added,  but 
this  question  needs  further  testing;  that  an  application  for  the  second 
brood  should  be  made  by  July  15th,  or  earlier  in  northern  Ohio;  that 
■cap,  or  other  stickers,  do  not  appreeial)ly  enhance  the  value  of  these 
sprays  when  used  on  appleH ;  that  at  least  one  {)ound  of  iron  sulphate 
can  replace  one  pound  of  copper  sulphate  in  a  3-6-50  Bordeaux  for- 
mula without  injury  to  foliage  or  fruit,  but  I  have  not  yet  decided  as 
to  whether  this  mixture  is  an  improvement  on  the  ordinary'  Bordeaux. 

The  variegated  cutworm,  Peridroma  saucia,  was  quite  destructive  in 
some  localities,  and  if  conditions  are  not  unfavorable  for  its  develop- 
ment, it  will  probably  do  a  large  amount  of  damage  the  coming  year, 
for  it  is  very  plentiful  over  all  northern  Ohio.  It  attracte<l  special 
notice  at  Sandusky,  where  it  had  attacked  gardens,  lawns  and  green- 
house products. 

The  radish  maggott,  Pegomyia  brassiop,  was  not  so  destructive  as  in 
some  former  years.  I  have  not  made  very  satisfactor>'  progress 
against  this  pest,  though  I  have,  through  two  seasons,  tried  about  all 
the  known  remedies.  Mr.  Qeo.  E.  Hartung  of  Sandusky,  a  market 
gardener,  who  has  suffered  much  from  the  insect  in  former  years,  re- 
ports practically  no  injur>'  this  season,  and  believes  his  immunity  was 
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secured  by  overhead  irrigation,  since  his  neighbors  suffered  as  in 
Other  years.  Mr.  Hartung's  pipes  are  about  8  feet  above  the  ground, 
36  feet  apart  and  the  jets  from  the  pipes  are  4  feet  apart.  This  re- 
sult, and  the  attendant  benefits  of  irrigation,  seem  to  make  this  treat- 
ment worthy  of  testing  by  large  market  gardeners.  For  the  ordinary 
kitchen  garden,  the  most  satisfactory  treatment  tried  by  me,  from  the 
view-point  of  good,  healthy  radishes,  reasonably  free  from  maggots, 
was  a  liberal  application  of  tobacco  dust  every  five  or  six  days  during 
the  growing  period,  commencing  as  soon  as  the  plants  were  through 
the  ground. 

The  Hessian  fly  has  dropped  so  nearly  out  of  sight  that  careful 
search  must  be  made  to  find  it  at  all.  I  have  not  observed  the  chinch 
bug  and  only  one  or  two  correspondents  have  referred  to  it  during 
the  season.  The  wheat  joint-worm  has  also  decreased  in  numbers,  not 
having  been  the  subject  of  one  half  as  many  inquiries  as  were  re- 
ceived regarding  it  last  year. 

The  grape-berry  worm  has  decreased  considerably  in  the  grape  re- 
gion along  the  lakes,  but  has  become  more  injurious  in  the  interior 
sections  where  the  small,  home  vineyards  are  found.  I  repeated  the 
experiments  recorded  in  Circular  63,  getting  practically  the  same 
results.  We  used  a  traction  sprayer  fitted  with  10  nozzles  and  throw- 
ing about  170  gallons  of  spray  per  acre.  A  double  application  with 
this  machine — the  Wallace — was  very  nearly  equal  to  thorough  hand 
work.  A  check  row  that  was  sprayed  three  times  with  Bordeaux, 
containing  no  poison,  had  58%  of  the  berries  wormy  and  yielded 
marketable  fruit  at  the  rate  of  1,798  pounds  per  acre.  One-half  of 
this  check  row  was  sprayed  during  the  latter  part  of  July  by  hand, 
with  arsenate  of  lead  in  Bordeaux,  with  a  resin  soap  sticker  added, 
and  this  half  of  the  row  had  2.9%  of  wormy  berries  and  yielded  mar- 
ketable grapes  at  the  rate  of  5,608  pounds  per  acre.  This  plot  had  the 
lowest  percentage  of  wormy  berries  of  any  in  the  tests,  but  lost  too 
many  young  grapes  in  the  early  part  of  the  season  to  equal  in  total 
harvest  some  of  the  plots  that  received  earlier  applications  of  poison. 
This  plot  proved,  however,  that  the  late  July  spraying  is  the  most  im- 
portant of  all,  and  that  the  later  broods  of  the  worm  must  be  killed 
or  comparatively  little  benefit  will  be  derived  from  the  earlier  appli- 
cations. This  result  is  a  repetition  of  the  experience  of  last  season 
regarding  late  spraying.  A  plot,  hand-sprayed  three  tim^  with  Bor- 
deaux, arsenate  of  lead,  and  resin  soap  sticker,  had  3%  of  wormy 
berries  and  yielded  at  the  rate  of  6,031  pounds  of  marketable  grapes 
per  acre.  The  grapes  of  this  plot  had  too  much  spray  adhering  to 
them  at  harvest  time,  and  it  will  be  necessary  to  sacrifice  some  grapes 
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rather  than  to  send  them  to  market  in  this  condition.  A  plot  sprayed 
three  times  with  the  same  in(?redients,  by  the  double  machine  plan, 
had  4.47%  of  wormy  berries  and  yielded  6,067  pounds  of  marketable 
Crrapes  per  acre.  Three  sprayings  of  Bordeaux,  with  arsenate  of 
lead  and  resin  soap  added  to  the  second  and  third  applications,  double 
machine  plan,  j^ave  4.8%  wormy  berries  and  harvested  3.864  pounds 
of  marketable  grapes  per  acre.  The  same  ingre<lients  applied  at  the 
same  time  as  in  the  prei^eding  case,  but  with  single  machine  instead  of 
double  machine  application,  gave  20.34%  wormy  berries  and  har- 
vested 3,465  pounds  of  marketable  grapes  per  acre. 

The  double  machine  applications,  if  made  three  times  with  soap 
stickers,  gave  almost  as  good  results  as  hand  sprayed  plots  and  were 
more  presentable  for  market.  It  is  quite  conceivable,  however,  that 
if  little  rain  were  to  fall  in  late  summer,  grapes  treated  in  this  way 
might  carry  too  much  spray  to  be  presentable  in  appearance  or  safe 
to  use  in  large  quantities  at  harvest  time.  One  plot  was  treated  with 
a  Bordeaux  made  of  4lo  pounds  of  copper  sulphate,  3  pounds  of  iron 
sulphate  and  6  pounds  of  lime,  with  3  pounds  of  arsenate  of  lead  added. 
This  made  a  spray  that  had  gocnl  sticking  (pialities  and  yet  washed  off 
quite  readily  by  rain.  Three  sprayings,  double  machine  application, 
with  this  mixture,  gave  10.18%  wormy  l>errie8  and  5,760  pounds  of 
marketable  grapes  per  acre.  This  treatment  se<»med  cpiite  satisfactory 
for  the  fruit,  but  threatened  to  eat  the  galvanizing  from  the  iron 
wires  supporting  the  vines,  thuw  shortening  their  durability  by  more 
than  half.  Parasites  are  appearing  freely  over  the  infested  vine- 
yards and  doubtless  are  contributing  to  the  «uppn»sHion  c»f  the  worm. 

The  greenhouse  white  fly  has  bei»ome  established  in  many  gn»en- 
houses  and  we  have  a  gcKnl  many  in(|uiries  regarding  the  proct»s8  of 
fumigation  with  hydrocyanic  acid  gas.  The  fall  webwomi  was  abun- 
dant la.st  year,  but  has  l)een  much  more  numerous  the  present  season. 
Park  s!iiH»rintendents  and  many  <»rchardists  have  lie<»n  obliged  to  wage 
systematic  warfare  against  it  the  past  summer.  The  black  walnut 
caterpillar.  Datana  iniigerrima,  has  lM»en  numerous  for  two  seasons, 
and  many  tre<»s  are  threatened  with  destniction  by  it.  having  been 
completely  defoliattMl  for  two  years  in  succeKsi<m.  The  white-marked 
tusso<*k  moth  has  l>et>n  (*xtremely  abundant  in  city  parks  and  was  the 
subject  of  many  inquiries.  Pimpln  inquittiivr  has  lMM*ome  numerous 
at  Dayton,  according  to  l«M«al  ol>servers.  and  the  suppression  <»f  the 
tussock  w<»rmH  is  exiK»ctetl  in  that  city  in  a  short  time.  The  terrapin 
scale,  EuUvanium  nigrofasviatum,  has  l>een  our  most  serious  scale  in- 
sect on  maple  trees  f<ir  the  past  two  seasons.  The  renuHlii^s  usually 
recommend<Hl  for  this  s<*ale — namely  keroiM*ne  emulsion  and  the  lime- 
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sulphur  wash  in  winter — have  not  given  very  good  results  where  tried 
by  the  Station. 

A  rather  extensive  test  against  the  peach  borer  was  tried  in  a  young 
orchard,  but  partially  failed  to  yield  results  because  of  the  scarcity 
of  borers,  even  on  the  check  trees,  and  of  course  full  returns  cannot 
be  had  until  spring.  I  decided,  however,  that  the  use  of  building 
paper,  or  other  protectors  of  like  character  around  the  trees  for  a 
period  sufficiently  long  to  be  of  effectual  use  in  preventing  egg-laying, 
was  more  undesirable  than  injury  by  the  borers,  while  various  sticky 
and  poisonous  mixtures  were  of  questionable  utility.  Mounding  with 
earth  seemed  among  the  best  remedies,  but  by  all  odds  the  most  satis- 
factory treatment  from  the  standpoint  of  the  trees  and  borers  com- 
bined, was  tying  tobacco  stems  loosely  about  the  base  of  the  trunk, 
and  suspending  them  from  a  point  about  twelve  or  fifteen  inches 
above  the  ground.  Prof.  Slingerland  gave  a  very  good  report  of  this 
treatment  several  years  ago,  but  did  not  specially  emphasize  the  splen- 
did tonic  effect  it  exercises  on  the  trees.  This  treatment  seemed  to 
more  than  pay  for  itself  without  any  reference  to  the  presence  of 
borers,  while  at  the  same  time  it  possessed  good  value  in  this  respect. 

In  1906  I  took  advantage  of  the  proffered  services  of  Mr.  C.  P. 
Harbison  of  Dayton,  O.,  to  conduct  a  cooperative  experiment  against 
the  elm  leaf-beetle.  Acting  under  my  instructions,  Mr.  Harbison 
banded  some  elm  trees  in  early  June  with  Thum's  Tree  Tanglefoot  to 
prevent  the  larva?  reaching  the  ground  when  descending  to  pupate. 
Immediately  above  this  sticky  band  was  arranged  a  burlap  band,  be- 
neath which  the  insects  could  shelter  and  pupate.  The  first  count  of 
the  catch  was  made  June  17,  and  showed  200  insects  in  the  Tanglefoot 
band,  124  beneath  the  burlap  and  72,  which  had  been  dislodged,  at  the 
base  of  the  tree  and  were  unable  to  re-ascend.     This  made  396  in  total. 

A  second  examination  made  June  21,  collected  417;  a  third,  599, 
and  a  fourth,  422,  making  1,834  beetles,  pupte  and  larva?  taken  from 
one  tree. 

About  July  24th,  eight  trees  were  banded  and  the  totals  taken  dur- 
ing the  four  examinations  amounted  to  16,122  insects  in  various  stages, 
mostly  larvae  and  pupte.  The  number  under  the  burlap  band  that  had 
pupated  kept  constantly  increasing  at  each  examination,  indicating 
the  importance  of  the  burlap  in  connection  with  the  Tanglefoot.  The 
same  experiment  was  repeated  the  past  year  and  Mr.  Harbison  re- 
ports a  collection  of  4.938  insects  from  three  trees  on  the  9th  of 
August;  again,  on  August  13th,  8,491  insects  from  four  trees;  and  on 
August  22d,  4,653  insects  from  three  trees,  making  18,082  insects  from 
ten  trees.     I  do  not  understand  from  the  report  whether  the  bands 
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were  put  on  all  of  these  trees  on  the  same  date  or  not.  but  this  is  my 
inference.  Mischievous  persons,  presumably  boys,  removed  the  bands 
before  further  examinations  could  be  made,  but  we  regard  this  method 
of  fighting  the  insect  as  proved  to  be  cheap  and  effective. 

A  Millipede,  one  of  the  Polydesmidct,  became  verj*  numerous  in  the 
Station  greenhouse  this  fall  occurring  by  tens  of  thousands  in  a  bed 
devoted  to  forcing  cucumbers.  A  few  vines  were  killed  before  the 
insects  attracted  notice.  The  men  in  charge  used  a  plentiful  supply 
of  tobacco  dust  as  a  mulch  about  the  bases  of  the  vines,  and  also  mixed 
more  or  less  of  the  dust  in  the  soil,  with  the  result  that  hundreds  of 
dead  worms  could  be  found  at  the  base  of  each  vine  a  few  days  after 
the  application  was  made,  and  tens  of  thousands  of  them  dropped 
from  the  beds  to  the  stone  floor  beneath,  where  they  died.  This  rem- 
edy was  a  speedy  and  complete  success. 

In  my  bulletin  on  insecticides,  published  by  the  Florida  station.  I 
mentioned  the  use  of  powdered  cyanide  of  potassium  for  ants,  in 
oases  where  carbon  bisulphide  could  not  be  conveniently  used.  This 
has  been  used  so  successfully  by  some  parties  to  whom  I  have  recom- 
mended it  the  past  summer,  that  I  think  it  worth  while  to  emphasize 
the  value  of  the  treatment.  The  crushed  cyanide  must  not  come  in 
contact  with  plant  tissues,  but  should  be  sprinkled  on  the  soil  wliere 
the  ants  congregate,  or  have  their  nests.  The  ants  either  leave  at  once 
or  attempt  to  remove  the  (»hnoxious  particles,  only  to  die  in  the  at- 
tempt. The  cyanide,  if  used  in  moderation,  will  act  as  a  fertilizer  for 
the  plant  and  benefit  instead  of  harming  the  same. 

The  Rosebug  was  abundant  at  Wooster,  as  has  lieen  the  ease  for  the 
past  three  Hea.sons,  and  the  vilest  sprays  do  hut  little  good  against  it. 
I  have  succeeded  in  driving  them  away  for  a  day  <»r  two  by  spraying 
with  Bordeaux  mixture,  to  which  was  added  arsenate  of  lead,  fish-oil 
soap  and  crude  carbolic  acid,  but  they  were  always  ready  to  return 
after  a  few  hours'  interval.  The  larger  the  area  sprayed,  the  less 
heed  do  they  seem  to  give  the  treatment.  I  found  it  practicable  to 
fence  them  out  from  a  few  blooming  grapevines  with  a  covering  of 
mosquito  bar,  and  also  that  they  could  be  prevented  from  accumulat- 
ing and  doing  any  great  amount  of  injur>'  by  picking  them  by  hand 
three  times  a  day  through  a  two  weeks'  pericxl.  Though  the  latter 
method  was  only  tried  on  a  small  scale,  I  am  inclined  to  think  it 
would  pay  in  commercial  vineyards  of  small  size,  at  least  in  seasons 
where  fruit  is  as  high  priced  as  at  present. 

During  the  spring,  wheat  and  oats  over  Ohio  suffered  from  a  pe- 
culiar disease,  marked  by  a  reddening,  yellowing  and  browning  of  the 
leaves,  and  a  general  stunting  of  the  growth  and  retardation  of  the 
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development  in  all  respects.  Prom  the  fact  that  the  grain  }ouse, 
Macrosiphum  granaria,  was  noticed  in  considerable  numbers  in  some 
fields,  the  newspapers  and  many  correspondents  attributed  the  damage 
to  the  lice.  Others  suspected  thrips  of  causing  the  mischief.  After 
an  examination  which  I  deemed  adequate,  I  concluded  that  neither  of 
these  insects  was  primarily  responsible  for  the  disease  so  far  as  Ohio 
was  concerned,  though  both  species  added  to  the  trouble  to  a  consid- 
erable degree  in  some  fields.  The  majority  of  the  diseased  plants, 
however,  were  damaged  but  little  by  either  insect,  and  many  of  them 
not  at  all,  so  far  as  I  could  determine.  Com,  clover,  alfalfa,  straw- 
berries and  many  weeds  suffered  in  precisely  the  same  way,  as  in- 
ferred from  their  external  symptoms,  and  no  insects  whatever  could 
be  found  upon  them.  I  decided  the  trouble  was  probably  wholly 
physiological  in  character,  and  was  in  all  likelihood  caused  by  the 
cold,  wet  spring.  Parasites  overtook  the  lice  in  most  localities  before 
they  became  excessively  plentiful. 


THE  HONEY  AND  POLLEN-YIELDING  PLANTS  OF 

TEXAS. 

By  A.  F.  CoNBADi,  Clemson  College,  8.  C. 

Triple-leafed  Barberry.  (Berberis  trifoUata  Moric.)  On  gravelly 
hills  from  the  Gulf  coast  to  the  Limpia  mountains.  Yields  honey 
abundantly,  also  pollen.  Blooms  January  and  February  and  is  im- 
portant for  early  brood  rearing. 

Prickly  Poppy.  {Argemone  platyccrus  Link  and  Otto.)  Abun- 
dant along  roadsides,  in  waste  fields  and  on  prairies.  Honey  yield 
unimportant,  but  yields  abundant  pollen  during  dearth  of  summer. 
In  the  Brazos  River  Valley  bees  work  heavily  on  it  during  June. 
The  orange-colored  pollen  is  carried  to  the  hive,  making  the  combs 
look  disagreeable.    May  to  July^ 

Poppy.  (Papaver  rh<B(is  L.)  Honey  yield  unimportant  owing  to 
scarcity  of  plants.     May. 

Pepper  wort.  Pepper  grass.  {Lepiditim  virginkum  L.)  Widely 
distributed.     Yields  small  quantities  of  honey  and  pollen. 

Greggia.  (Greggia  comparum  Gray.)  Confined  largely  to  west 
Texas.  Blooms  near  San  Antonio  in  February.  Yields  some  honey, 
but  pollen  is  important  for  early  brood  rearing. 

Turnip.     {Brassica  rapa  L.)     Yields  honey  and  pollen. 

Black  mustard.  {Brassica  nigra  (L.)  Loch.)  Scatteringly  through- 
out Texas.  Bees  work  on  it  busily,  but  its  status  as  a  bee  forage  plant 
has  not  been  determined.    June  and  July. 
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Portulaca  grandiflora  n(X)k.  (fn)wn  in  experimental  plata  at  Col- 
lege Station.  Honey  yield  good  owing  to  the  extended  blooming 
period  from  June  till  frost.     Pollen  is  highly  colored. 

Salt  cedar.  {Tamarix  gallica  L.)  Common  in  the  (lulf  coast 
country.  Several  trees  cultivated  at  College  Station  bloom  from 
May  to  June. 

Fringed  Poppy-mallow.  (Callirhoc  digitata  Nutt.)  A  common 
plant  yielding  honey  and  pollen  in  small  quantities.  An  excellent 
pollen  plant  at  College  Station. 

Spanish  Apple.  (Malvaviscus  drummondii  Torr.  and  Gray.) 
Common  along  the  Comal  and  (luadalupe  rivers  near  New  Braunfels. 
Bees  visit  it,  but  in  that  section  is  not  an  important  honey  plant. 

Shrubby  althea.  (Hibiscus  syriacus  L.)  An  ornamental  plant  in 
parks  and  gardens.  Bees  work  busily  on  it,  but  the  plants  are  few. 
Yields  honey  and  pollen;  blooms  from  May  and  June  to  fall. 

Sida  spinosa  L.  A  commcm  plant  bl(Mmiing  during  the  summer. 
Honey  and  pollen  yield  light,  but  valuable  during  dearth. 

Sida  angustifolia  Lam.  In  dry  soils  throughout  southern  Texas 
blooming  from  spring  to  fall.     Yields  honey  and  i>ollen. 

Cotton.  (Gossypium  herbaceum  L.)  Yielding  a  strong  steady 
flow  of  white  h<mey  during  the  entire  bl<M)ming  perimi  from  June  to 
fnwt.  The  main  source  of  honey  throughout  the  cotton  wnrtion.  The 
honey  is  furnished  by  nwtar  glands  of  leaves,  bracts,  bhmsoms  and 
bolls. 

American  linden.  (Tilia  amrrirana  L.)  Occurs  sparingly  through- 
out Texas  as  far  west  as  San  Antonio.     A  heavy  yielder  of  fine  honey. 

Large-tlowered  caltmp.  (Tribulus  cisttndts  L,)  Mr.  L.  Scholl 
reports  this  plant  from  Hunter  as  a  g<MHl  honey  and  iK)llen  yielder, 
but  flowers  chwe  at  mnm.     April  to  August. 

(ireater  Caltn>p.  (Kallsircrmia  maxima  (L. )  T.  and  (i.)  Common 
throughout  southern  and  wt*stern  Texas;  a  gtMnl  honey  and  p<»llen 
plant  in  time  of  dearth. 

Yellow  w<M)d  sorrel.  (Oxalis  stricta  L.  >  In  open  woodlands 
throughout  Texas.  bl(M)ming  during  summer,  but  not  abundant  enough 
to  l)e  imp<»rtant  l)ee  forage. 

Prickly  ash.  (Xanthoxylon  clava-herctiUs  L. )  Known  as  t(N)th- 
ache  tree  and  sea-ash.  A  commcm  shrub  in  w<MHlland  prairies,  bl(M)m- 
ing  April  15  to  June.     A  go<Hl  honey  and  pollen  plant. 

Hop  tree.  (Ptelia  trifnliata  L. )  In- low  w<NHllanils  throughout 
southern  and  westeni  Texas.  Where  abundant  the  plant  is  a  good 
honey  yielder  during  favorable  seamms.     May  to  July. 

Hardy  orange.     (Citrus  trifoliata  L.)     Tntil   rei'ently  this  plant 
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has  been  scarce  in  Texas,  having  been  planted  principally  for  hedges. 
With  the  development  of  the  citrus  industry  the  demand  for  hardy 
deciduous  stock  to  enable  the  conmiercial  orange  tree  to  withstand  a 
lower  temperature  has  caused  a  rapid  increase  of  this  species.  It 
blooms  March  15  to  25;  during  this  time  bees  work  on  it  busily,  ob- 
taining a  fair  quantity  of  honey  for  early  brood  rearing. 

Tree  of  Heaven.  (Ailanthus  glayidulosa  Desf.)  This  is  recorded 
from  Hunter  as  follows :  Cultivated  for  shade.  Honey  yield  fair  in 
good  seasons,  also  pollen.  There  are  also  nectar  glands  on  leaf 
blades.     April. 

Umbrella  china  tree.  {Melia  azedarach  L.)  A  common  shade  tree 
in  central  and  southern  Texas.  It  yields  honey  which  helps  early 
brood  rearing  in  February  and  March. 

Possum  Haw.  {Ilex  decidua  Walt.)  Also  known  as  Youpon  and 
Bearberry.  Lowlands  in  southern  and  central  Texas  west  to  the  semi- 
arid  country.  Blooms  between  March  and  May.  Valuable  for  early 
brood  rearing. 

Youpon.  {Ilex  caroliniaita  Trelease.)  Southern  Texas  westward 
to  San  Antonio.     March  and  April,  helping  early  brood. 

Brazil  wood,  Log  wood.  {Condalia  arborata  Hook.)  Central  and 
western  Texas.  A  good  honey  plant  at  College  Station ;  some  pollen. 
July  and  August. 

Colubrina  texensis  Gray.  On  dry  soils  from  the  Colorado  River 
west  and  south.  Honey  yield  good;  some  pollen.  Plants  too  scarce 
for  surplus.     April. 

Rattan  vine.  {Berchemia  scandens  Trelease.)  Along  ravines  and 
in  lowlands ;  blooms  April  15  to  25,  giving  a  good  surplus  in  favorable 
seasons,  but  the  honey  is  dark  amber. 

Common  grape  vines.     Good  for  pollen.     April. 

Mountain  grape.  {Viiis  moniivola  Buckley.)  Hilly  limestone  re- 
gions of  western  Texas.  Honey  yield  fair;  pollen  valuable  for  early 
brood  rearing.     March. 

Cow  itch.  {Cissus  incisa  Desmoul.)  On  uncultivated  ground  from 
the  Colorado  River  westward.  April  to  August,  yielding  surplus 
where  plentiful. 

Soap  berry.  Wild  china.  {Sapindus  marginntus  Willd.)  Creek 
bottoms  throughout  southern  and  western  Texas.  An  evergreen 
shrub,  blooming  in  April  and  May,  yielding  heavy  surplus  where  the 
plants  are  abimdant. 

Balloon  vine.  {Cardiospermum  halicacabum  L.)  Throughout 
central,  southern  and  western?  Texas.  Honey  yield  good,  but  plants 
are  scarce. 
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Mexican  buckeye.  (Vngnadia  speciosa  Endl.)  In  mountainous 
woodlands  and  on  rocky  hillsides  throughout  southern,  central  and 
western  Texajs.  Honey  yield  important  as  it  blooms  during  July 
dearth,  but  the  plants  are  not  plentiful. 

Green  Sumach.  {Rhus  viviens  Lindh.)  In  rocky  countr>*  west  of 
Colorado  River.  Bees  work  on  it  during  dearth.  Blooms  as  late  as 
October. 

Rhtis  sp.  A  small  shrubby  tree  on  rocky  hillsides  and  on  woodland 
prairies.  Bee-keepers  report  it  a  good  honey  plant,  giving  surplus  in 
favorable  seasons,  depending  upon  rains.    August. 

Blue  bonnet.  (Lupinus  subcamonu  Hook.)  Southern,  central 
and  western  Texas  on  prairies  and  on  open  woodlands.  The  honey  and 
pollen  yield  is  good;  the  pollen  is  of  a  bright  orange  color.  March 
and  April. 

Red  clover.  {Trifolium  pratense  L.)  An  attempt  was  made  to 
grow  red  clover  with  a  view  of  determining  the  ability  of  the  five 
races  of  bees  to  secure  honey,  notwithstanding  the  deep  corollas.  We 
have  no  evidence  that  any  of  the  strains  of  bees  are  able  to  obtain 
honey,  while  the  plants  did  not  prosper  owing  to  the  dr>'  climate. 

Alfalfa.  (Medicago  saiiva  L.)  Is  extensively  cultivated  tor  hay 
in  humid  and  semi-arid  Texas.  We  know  that  it  is  a  valuable  honey 
plant  in  irrigated  sections  of  Colorado  and  New  Mexico,  but  there  is 
considerable  difference  of  opinion  as  to  its  value  in  unirrigated  sec- 
tions of  Texas.  In  the  great  honey  belt  of  southwest  Texas  it  appears 
to  be  no  preferred  plant.  We  have  a  note  on  record  from  Mr.  E. 
Scholl,  formerly  atMiHtant  to  the  writer,  when  State  Entomologist  of 
Texas,  which  states  that  large  nunihcrs  of  been  were  Mei*n  on  alfalfa 
at  New  Braunfels  during  June,  1907.  During  his  work  as  deputy 
foul  brood  inspector  he  reports  alfalfa  **a  gtHnl  thing"  in  north 
Texas.  In  the  Brazos  River  Ixittoni  where  l)ees  were  near  alfalfa  we 
were  unable  to  ascertain  the  im|H)rtance  of  alfalfa  as  a  honey  plant 
because  b(H*s  preferred  other  blckssonis  occurring  during  alfalfa  bloom. 
Where  bees  work  on  it.  the  honi*y  yield  is  fair  during  early  summer 
and  fall.  On  July  12  Mr.  Will  Atchley.  one  of  the  most  successful 
apiculturists  <»f  Texas.  pr(*sente<l  tht»  writer  with  a  jar  of  alfalfa 
honey  from  Beeville.  the  quality  of  whirh  was  fully  equal  to  the 
Colorado  product. 

Medick,  Burr  clover.  (Medicoifo  dinticulata  Willd.)  Abundant 
at  Colh»ge  Station  during  spring.  While  it  yields  honey  sparingly 
during  early  summer,  it  comes  into  bl(Ktm  at  a  time  when  honey  flora 
is  scarce,  and  when  bees  must  depend  on  honey  gathered  from  mis- 
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cellaneous  sources.  It  disappears  with  the  approach  of  hot  weather 
and  the  advance  of  Bermuda  grass. 

White  sweet  clover.  {Melilotm  alba  Seso.)  Sparingly  scattered 
along  railroad  tracks  and  in  waste  places.  It  is  a  good  yielder  of  a 
fine  quality  of  honey.  The  plants  cultivated  in  the  experimental 
plats  at  the  A.  &  M.  apiary  are  doing  well  each  season.  Seeds  scat- 
tered broadcast  in  waste  grounds  germinated  well,  but  the  young 
plants  were  seriously  handicapped  by  the  ever-present  and  persistent 
Bermuda  grass.  Mr.  C.  S.  Phillips  of  Waco,  Texas,  stated  to  the 
writer  that  sweet  clover  sown  by  him  along  the  H.  &  T.  C.  Railroad 
near  Waco  appeared  to  hold  its  own.  The  plants  bloom  from  June  to 
fall.  Owing  to  its  honey  yield  white  sweet  clover  should  be  sown  for 
honey  producing  purposes.  It  grows  in  soils  containing  lime  and 
although  cattle  treat  it  with  skepticism  when  first  introduced  to  it, 
owing  to  the  characteristic  odor,  they  soon  learn  to  eat  it.  In  culti- 
vated land  and  where  Bermuda  grass  is  absent  the  plant  prospers. 
No  doubt  every  bee-keeper  could  utilize  it  to  supplement  the  honey 
flow  during  a  season  of  dearth.  The  writer  has  observed  this  plant  in 
several  latitudes  between  the  Rio  Grande  River  and  northern  New 
England  where  **bees  roared  on  it." 

Yellow  sweet  clover.  (Melilotus  officinalis  (L.)  Lam).  Occurs 
sparingly,  escaped.  Bee-men  contend  that  yellow  sweet  clover  is 
earlier  and  superior  to  white  sweet  clover.  It  should  be  cultivated 
on  waste  lands  and  the  poorer  soils.    May  to  fall. 

Eysenhardtia.  {Eysenhardtia  amorphoides  H.  B.  K.)  Also  known 
as  rock  brush.  On  light  soils  of  woodlands  and  open  prairies  through- 
out southern  and  western  Texas.  Yields  abundant  honey  of  a  fine 
quality.     March  to  May  after  heavy  rains. 

Black  locust.  (Robinia  pseudacada  L.)  Cultivated  occasionally 
on  lawns.  During  March  and  April  the  bees  work  on  it  abundantly, 
obtaining  a  fair  quantity  of  honey,  provided  the  weather  is  not  too 
cold. 

Mexican  ground  plum.  {Astragalus  americanus  A.  D.  C.)  Open 
prairies  of  Texas,  yielding  honey  abundantly,  principally  during 
June.     It  is  injured  by  drouth. 

White  clover.  {Trifolium  repens  L.)  Sparingly  on  roadsides  and 
lawns.  It  is  well  known  as  one  of  the  main  sources  in  states  north 
of  Texas.  Several  attempts  to  grow  it  at  College  Station  proved 
failures  owing  to  dry  climate. 

Cow  pea.  {Vigna  sp.)  Cultivated  for  forage  and  soil  improve- 
ment. July  and  August.  Yields  a  good  quantity  of  light-colored 
honey  of  fair  quality.     It  is  one  of  the  plants  utilized  at  the  experi- 
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mental  apiar>'  for  bridging  the  bees  from  Hpring  flora  to  horse  mint 
and  cotton,  but  the  re[>eated  cold  waves  during  the  spring  of  1907 
severely  handicapped  its  honey  yielding  power. 

Neptunia.  (Xeptunia  lutca  Benth.)  Sparingly,  eastern  and 
southern  Texas  along  the  Rio  Grande  as  far  north  as  Laredo.  Pollen 
during  May. 

Red  bud,  Judas  tree.  (Cercis  canadensis  L.)  Our  only  honey- 
producing  records  are  from  Comal  County,  where  it  blooms  from 
March  1  to  April  15.     Good  honey  plant,  helping  early  brood. 

Sensitive  briar.  (Schrankia  angustata  Torr.  and  Gray.)  Open 
prairies  west  of  San  Antonio.  Iltmey  yield  not  important  owing  to 
the  scarcity  of  the  plant,  yielding  pollen.     April  to  Septemlwr. 

Cassia.  (Cassia  longi folia  Car.)  In  damp  sandy  places;  visited 
frequently  by  bees. 

Mesquite,  Screw  bean.  (Prosopis  juli flora  D.  C.)  Widely  distrib- 
uted in  southern  and  western  Texas.  While  occurring  sparingly 
ever3rwhere  in  Texas,  the  mesquite  belt  pniper  extends  fn)m  the  Rio 
Grande  River  north  to  the  northern  tier  of  counties  of  the  Pan  Han- 
dle, between  98  and  101  meridians,  and  al<mg  the  valleys  of  the  Rio 
Grande,  Pecos  and  Canadian  rivers.  Main  source  in  State.  Honey 
light  colored.     April  and  again  in  June. 

Honey  locust.  ((JUditchin  triaranthos  L. )  Sparingly  wild  and 
in  cultivation.  Heavy  yielder  at  Collegt»  Station,  but  hUnmi  extends 
from  April  15  to  25  only. 

Garden  p4»a.     (Pisum  sativum  L. )      Yields  some  honey  and  pollen. 

RetHma.  (Parkinsonia  aculeata  L.  ^  Low  sandy  .S4)ils,  southern 
and  western  Texas.     May  to  Septi*mlM»r.     Valuat>l<*  in  dt*arth. 

Albizzia.  (Albizzia  juUbrissin  Dura/z. )  On  <*ampus.  College  Sta- 
tion; honey  yield  fair.     May  to  July.     Long  stamt^ns  han<licap  bees. 

Huajilla,  **Wah«»a.**  {Araria  herlandiirn  li<*nth.  >  Solid  masses 
on  dry  and  nN*ky  hills  from  the  Nuei*es  to  the  Rio  <trande  and  Devib 
rivers;  at  its  l>est  in  Tvalde  and  adjoinint;  eonnties.  Heavy  honey 
yielder:  lM*st  htmey  in  State  and  main  Hurplus  in  .noiithwest  Texas. 

Cat  claw.  iAvai'ia  grnjii  Gray.^  Also  known  as  deviTs  claw  and 
Paradise  tiower.  On  dr>\  nN*ky  S4>il  throughout  southwest  Texas. 
One  of  the  main  yielders  of  tine  honey.     April  and  again  in  June. 

Texas  cat  claw.  {Avacia  wrigktii  lienth.)  Throughout  southwest 
Texas;  one  of  the  main  yielders  of  tine  hcmey.     April. 

Round-tlowere<l  cat  claw.  {Avacia  rocmeriana  S<»hlecht.)  W*idely 
distributed  over  southwest  Texas,  yielding  a  heavy  tlow  of  tine  honey 
during  April  and  May.     Less  abundant  than  preceding  species. 

Acacia.     {Acacia  amentaceae  I).  C. )     Abundant  throughout  south- 
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west  Texas  on  prairies.     Not  very  important  for  honey,  but  an  excel- 
lent pollen  plant  in  early  summer  when  bee  forage  is  scarce. 

Huisache.  {Acacia  farnesiana  Willd.)  Abundant  from  San  An- 
tonio southward  throughout  the  Gulf  coast  country.  A  good  honey 
yielder  and  excellent  for  stimulating  early  brood.  Yields  pollen. 
February,  March  and  April. 

Plum.  {Prunus  domestica  L.)  Honey  yield  good.  Valuable  for 
early  brood.    February  to  March. 

Wild  plum.  (Prunus  cerasus  L.)  Abundant  in  waste  places 
throughout  the  humid  sections.  February  to  March.  Valuable  for 
early  brood. 

Bridal  wreath.  {Spiraa  virginiana  Britt.)  Ornamental  shrub; 
helps  early  brood. 

Dewberry.  (Ruhus  trivialis  Mx.)  Wild  low  bush  blackberry. 
Yields  honey  and  pollen  in  April.     Widely  distributed. 

Hawthorne,  White  thorn.  (Crataegus  arborescens  Ell.)  Moist 
ground  southern  and  western  Texas  west  to  Colorado  River.  Good 
honey  and  pollen  plant.     April. 

Rose.     Blooms  throughout  season.     Good  for  pollen. 

Apple.  (Mains  mains  (L.)  Britt.)  Scarce.  Yields  honey  March 
15  to  April  10.     Helps  early  brood. 

Peach.  (Amygdnlis  persica  L.)  Widely  cultivated.  Valuable  in 
building  up  colonies  in  spring.     Februar>'  to  April. 

Evening  primrose.  (Jussia^ca  diffusa  Forskl.)  Wet  places  eastern 
and  central  Texas.  June  to  middle  of  August,  and  where  abundant 
it  is  very  important  during  drouth. 

Gaura  filiformis  Small.  Sandy  soils  of  central  Texas,  yielding  sur- 
plus in  seasons  of  sufficient  rain. 

Musk  melon.  (Cucumis  melo  L.)  Widely  cultivated.  Good  honey 
and  pollen  plant.     Early  summer  to  fall. 

Prickly  pear.  (Opuntia  ettgelmannii  Salm.  and  Dyck.)  Common, 
southwestern  Texas.  Heavy  honey  yielder,  sometimes  giving  surplus. 
Bee-keepers  report  that  when  honey  is  first  stored  it  is  of  a .  rank 
flavor.     May  to  June. 

Dogwood.  (Cornus  asperifolia  Mx.)  Sparingly  in  low  lands,  east- 
ern and  central  Texas.  Favorite  with  bees  and  honey  yield  good,  but 
not  very  heavy.     March  to  April. 

Elder.  (Sambucus  canaden-sis  Linn.)  Sparingly  in  moist  places 
throughoirt  Texas ;  a  good  honey  plant.     April  and  May. 

Coral  berry.  (Symphoricarpas  symphoricarpos  L.)  Along  wooded 
streams  near  College  Station.  Blooms  July  to  September  and  is  a 
good  honey  plant. 
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Cucumber.  {Cucumis  sativus  L.)  Cultivated.  Good  honey  plant, 
but  scarce  and  of  short  duration. 

Pumpkin.  {Cucumis  pepo  L.)  A  better  pollen  than  honey  plant. 
May  to  June. 

Watermelon.  (Citrullus  citrullus  (L.)  Karst.)  A  prood  honey  and 
pollen  plant;  at  its  best  on  dewy  mornings.  Blooming  period  extends 
over  the  greater  portion  of  the  summer  until  frost. 

Wild  gourd.  (Cucurbita  foetidissitna  H.  B.  K.)  Scatteringly, 
southern  and  western  Texas.  Honey  flow  light;  better  for  pollen. 
April  to  July. 

Blaek  haw.  (Viburnum  rufotomeniosum  Small.)  Woodlands  of 
central  and  western  Texas.  Good  honey  yielder  early  in  season  and 
valuable  for  early  brood. 

Bush  honeysuckle.  {Lonicera  fragrantissima  Lindel.)  A  small 
bush  cultivated  on  the  campus  at  College  Station.  Earliest  honey 
yielder  of  the  locality,  furnishing  honey  as  early  as  January.  Val- 
uable for  early  brood  in  mild  winters. 

White-flowered  honeysuckle.  (Lonicera  albi flora.)  Recorded  from 
Hunter,  Texas,  blooming  from  May  to  July.  A  good  honey  plant 
but  scarce. 

.  Houiionia  angustifolia  Mx.     Dry  soils  throughout  Texas.    May  to 
July.     Bees  work  well  on  it,  but  plants  are  scarce. 

Button  weed.  (Diodia  teres  Walt.)  Low  sandy  soils  of  Texas. 
Not  a  heavy  yielder,  but  important  in  July  and  August  where  horse- 
mint  and  cotton  is  not  heavy. 

Button  bush.  (Cepkalanthus  occidefUaiis  L.)  In  moist  soils 
throughout  Texas.     Bees  work  on  it  during  July. 

Goldenrod.  (Solidago  spp.)  Throughout  Texas.  Abundant  in 
late  fall,  but  unimportant  where  broom  and  bitter  weed  is  abundant. 

Roman  wormwood.  (Ambrosia  artemisiifoUa  L.^  Common  on  dry 
uplands,  yielding  pollen. 

Tall  ragweed.  (Ambrosia  aptera  U.  (\)  Low  soils  throughout 
southern  and  western  TexsH.  July  and  August,  yielding  adhesive 
pollen. 

Great  ragweed.  (Ambrosia  trifida  L.)  Moist  land,  central  and 
eastern  Texas.    July  and  August.     <^ood  for  pollen. 

Cockle  burr.  (Xanthium  tanadense  Mill.)  Common  in  river  bot- 
toms, yielding  |>ollen  in  September  and  October. 

Common  sunflower.  (Ilelianthus  annuus  L.)  Common  in  waste 
fields,     ihwd  honey  yield,  but  strong  flavored.     Yields  propolis. 

Sneeze  weed.  Bitter  weed.  (Helenium  tenuifolium  Nutt.)  Com- 
mon in  open  waste  places  of  eastern  and  central  Texas.     Yields  honey 
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and  pollen.  The  honey  is  bitter  as  quinine,  but  owing  to  its  long- 
continued  blooming  period  from  June  to  frost,  it  is  an  important  plant 
for  winter  stores. 

Marigold.  (Oaillardia  pulchella  Fang.)  Common  throughout 
Texas.    Yields  surplus.     Honey  dark  amber.    May  to  June. 

Dandelion.  (Taraxicum  officinale  Weber.)  Common.  Yields  some 
honey  of  strong  flavor. 

Blue  thistle.  (Cnicus  altissimus  Willd.)  West  to  Guadalupe 
River.    July  and  August.     Bees  work  on  it  heavily  at  times. 

Parthenium.  {Partheniutn  hysterophorus  L.)  In  waste  places 
throughout  Texas.     April  till  frost,  yielding  honey  and  white  pollen. 

Broom  weed.  (Chutierrezia  texana  T.  &  G.)  Open  prairies 
throughout  Texas.  Honey  dark  and  of  strong  flavor.  Important  for 
winter  stores.     September  and  October. 

Texas  persimmon.  {Diospyros  texana  Schule.)  Woodlands  and 
ravines,  southern  and  central  Texas.  Good  honey  yielder.  April 
and  June. 

Common  persimmon.  (Diospyros  virginiana  L.)  West  to  Colo- 
rado River.  A  good  honey  plant  but  scarce.  Blooms  a  little  earlier 
than  Z>.  texana. 

Gum  elastic.  {Bumelia  languinosa  Pers.)  Woodlands,  eastern 
and  southern  Texas.  Good  honey  plant,  but  blooming  period  short. 
June  25  to  30. 

Privet.  (Ligustrum  vulgare  L.)  A  good  honey  plant,  but  flowers 
scarce  owing  to  annual  trimming. 

Milkweed.  (Asclepias  sp.)  Good  honey  plant  at  Beeville,  but  pol- 
len attaches  to  bee's  feet  and  cripples  them. 

Dense-flowered  Phacelia.  (Phacelia  conjesta  Hook.)  Common, 
blooming  April  to  June.     Some  honey.    P.  glabra  yields  some  honey. 

Borage.  {Borage  officinalis  L.)  Cultivated  at  College  Station.  A 
good  honey  plant  in  June.  Stalks  die  during  drouth,  but  revive  and 
bloom  again  later  in  season. 

Morning  glory.  {Ipomoea  caroliniana  Prush.)  Throughout  east- 
em,  central  and  southern  Texas,  blooming  during  summer,  yielding  a 
light  flow  of  honey  and  pollen. 

Night  shade.  {Solanum  rostratum  Duval.)  Yields  some  honey 
and  pollen  from  May  to  October.       • 

Trumpet  creeper.  {Campsis  radicans  L.)  Humid  sections  of 
Texas.  Honey  yield  light;  pollen  from  external  nectar  glands  and 
stems  of  flowers. 

Fog  fruit.     {Lippia  nodi  flora  L.)     Honey  yield  light  during  July. 

White  brush.     (Lippia  ligttstrina  Britt.)     Abundant  in  southwest 
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TexaA.     Blooms  May  to  September,  yielding  a  heavy  honey  flow  of 
fine  quality. 

French  Mulberry.  {VaUicarpa  americana  L.)  Abundant  in  rich 
soils  of  central  and  southern  Texas,  yielding  honey. 

Salvia.  (Salvia  roemeriana  Sch.)  Yields  honey  during  summer  in 
western  Texas,  but  l)ees  are  handicapped  by  deep  corollas. 

Salvia  azuna  Lam.  Throughout  Texas,  but  corollas  ver>'  deep. 
Visited  by  bumblebees.     April  to  October. 

I^antana.  (Lantana  camara  L. )  Yields  some  honey.  April  to  Oc- 
tober. 

Virginia  crownbeard.  (Verbena  virginica  L.)  In  rich  wooded 
lowlands  of  central,  southern  and  western  Texas.  October.  A  heavy 
yielder  of  fine  honey. 

Blue  vervain.  (Verbena  officinalis.)  Throughout  Texas.  April 
to  August,  yielding  a  light  honey  flow  thnnigh  the  season. 

Catnip.  (Se!)eta  cataria  L.)  Cultivated  in  the  experimental  plat* 
at  the  apiary  at  College  Stati(m  in  1904.  The  plants  did  not  prosper; 
those  that  bloomed  were  visited  by  bees. 

Wild  l>ergamot.  (Monarda  fistulosa  L.)  Sparingly  on  dry  soils 
of  Texas.     May  to  July.     An  excellent  honey  plant. 

Horsemint.  (Monarda  clinoj>o<lioides  (iray. )  Waste  lands  of  east- 
em  and  southern  Texas.  May  20  to  .June  20;  an  excellent  honey 
plant,  iK'ing  one  of  the  main  yielders,  the  \umey  comparing  favorably 
with  that  of  basswood. 

Horsemint.  (Monarda  punctata  L.)  Wa.ste  prairi(»s,  eastern  and 
southern  Texas.  Abundant  along  railniad  tracks;  one  of  the  main 
honey  plants.     May  to  July. 

Comnum  hoarh<»und.  (Marruhiiim  vuhjarr  L.'i  Throughout  the 
State;  a  gcwKl  yielder  of  a  dark  amber-<'olortMl  honey  from  February 
to  mid-Kummer. 

I)nunmond*K  skullcap.  (Svutdloria  drumnwndii  Benth.)  Through- 
out Texas;  II  i:<mkI  honey  yielder  in  April  and  May. 

Common  pigweed.  (Amaranthus  rrtrofl(xns  L.)  Throughout 
Texas.     Yields  some  honey  and  pollen  July  to  September. 

Spiny  aitiaranth.  {  Amaranthus  spinosus  L.  •  B«»es  visit  it,  obtain- 
ing a  small  amount  of  fxillen.     August. 

Buckwheat.  Fattopifnnn  fatjopifnim  ( L. »  Karst.)  Cultivateil. 
Our  rwonls  are  from  College  Station.  Yields  fair  quantities  of 
honey  on  dewy  m<»rningN,  but  is  handieapinni  in  dry  atmosphere.  Wo 
found  it  a  very  gmnl  plant  to  bridge  dearths. 

Mistlet<K\     {Phoradfndrtiii  flav^svins  «  Pnrsh  »  Nutt. »     A  parasitic 
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plant,  growing  on.  oak,  elm,  hackberry,  and  mesquite.     Blooms  from 
December  to  February.     A  good  honey  and  pollen  plant. 

Spurge.  (Euphorbia  marginaia  Pursh.)  Low  lands  of  western 
Texas,  yielding  honey  during  summer  and  fall. 

Sonora  croton.  {Croton  sonorce  Torr.)  Observed  in  Llano  and 
Comal  counties.  Although  honey  flow  is  light,  it  comes  during  the 
July  and  August  dearths. 

Goat  weed.  (Croton  capitatv^  Mx.)  Central  and  southern  Texas. 
Not  important  in  bee  sections,  but  valuable  where  the  honey  flora  is 
scarce.     At  College  Station  it  is  a  good  pollen  plant  during  August. 

Texas  croton.  (Croton  texensis  Muell.)  Western  Texas.  A  light 
honey  yielder  during  summer  from  June  to  August. 

One  seeded  croton.  (Croton  monanthogynus  Michx.)  Central 
and  southern  Texas.    May  to  June.    Honey  yield  fair. 

Castor-oil  plant.  (Bicinns  communis  L.)  Cultivated  throughout 
State;  sparingly  escaped.  Honey  and  pollen  yield  good.  Nectar 
glands  at  base  of  leaf.    March  and  April. 

American  elm.  (Vlmus  americana  L.)  Low  woodlands  of  central 
Texas.  Good  honey  and  pollen  plant,  sometimes  yielding  surplus. 
The  honey  is  amber  and  characteristically  aromatic.  August  to  Sep- 
tember.    Also  known  as  **wahoo.'' 

Graujena.  (Celtis  pallida  Torr.)  Bee-keepers  report  it  an  impor- 
tant plant.     We  have  no  other  records. 

Hackberr>'.  (Celtis  mississippiensis  Bosc.)  Common  in  central 
Texas.     Fair  honey  yielder  and  good  for  pollen  early  in  the  season. 

Hackberry.  (Celtis  occidentalis  L.)  Cultivated  for  shade  through- 
out Texas.  Occurs  in  ravine  at  College  Station.  Fair  honey  plant 
and  good  pollen  yielder.    Valuable  for  early  brood. 

Osage  orange.  (Toxylon  pomiferum  Ruf.)  Planted  for  hedges  in 
humid  sections.     April.    Yields  honey  but  plants  are  scarce. 

Hickory.  (Hicoria  alba  L.)  Common  in  sandy  lowlands,  yielding 
some  honey  and  pollen  in  March. 

Pecan.  (Hicoria  pecan  Britt.)  Cultivated  and  wild.  (Jood  for 
pollen.     March. 

Post  oak.  (Quercus  minor  Sarg.)  Sandy  soils,  eastern  and  central 
Texas.  Its  quantities  of  pollen  during  March  and  April  make  it  a 
valuable  plant  for  early  brood. 

Black  jack.  Barren  oak.  (Quercus  marylandica  Muench.)  Li 
post  oak  woods.    Yields  pollen  in  early  spring. 

Live  oak.  (Quercus  virginiana  Mill.)  Southern  and  western 
Texas.  A  good  honey  plant  for  early  brood  in  March.  Honey  dark 
colored. 


t08  JOURNAL  or  ECONOMIC  BNTOMOLOOT  [Vol.  1 

Red  oak.  (Quercus  rubra  L.)  Westward  to  San  Antonio.  Yields 
pollen  in  March.    Trees  scarce. 

Spanish  oak.  Pin  oak.  (Quercus  palustrit  Duroi.)  West  to  San 
Antonio.     A  good  honey  and  pollen  plant.     Valuable  for  early  brood. 

Water  oak.  (Quercus  aquatica  Walt.)  Moist  soils,  eastern  and 
central  Texas  west  as  far  as  Austin.  Pollen  in  early  spring,  but  the 
plant  occurs  sparingly. 

Black  willow.  (SeUix  nigra  March.)  Wet  places.  A  good  honey 
and  pollen  plant.     Valuable  for  early  brood.     February  to  April. 

Cotton  wood.  {Populus  deltoides  Marsfi.)  Ix)w  lands  everywhere. 
Fair  honey  plant,  but  a  better  pollen  yielder  for  early  brood.     March. 

Cat  briar.  (Smilax  botuirnox  L.)  Everywhere.  Growls  in  thick- 
ets, yielding  honey,  but  bloom  of  short  duration.     April  10  to  25. 

Virginia  spideni'ort.  (Tradescantia  gigantea  Rose.)  Scatteringly 
on  prairies.     Yields  some  pollen  for  early  brood. 

Sorghum.  {Sorghum  vulgare  Pers.)  Cultivated  for  forage  and 
hay.  Yields  honey,  but  it  is  particularly  valuable  for  the  abundance 
of  pollen  during  June. 

Indian  com.  {Zea  mats  L.)  Valuable  pollen  plant  from  May  to 
June. 

Silver  berrj'.  {Ela^agnus  argentia  Pursh.)  Cultivated  for  oma* 
mental  puri>oses  at  College  Station.  The  honey  from  the  nectar 
glands  runs  down  the  long  corollas  where  the  bees  can  get  it.  Blooms 
in  spring  and  fall. 

Sweet  olive.  (Elacagnus  angustifolia  L.)  One  bush  at  College 
Station.     Honey  yield  good.     April. 

Firmiana  platinifolia  (L.)  R.  Br.  Ornamental  at  College  Station. 
Heavy  honey  yielder  from  May  10  to  June  15. 

Crepe  myrtle  (Lagerstroemia  indica  L.)  Cultivated.  Blooms 
June  to  October,  bees  working  heavily  at  intervals. 

While,  upon  examining  the  list  of  honey  plant.H,  it  will  be  noticed 
that  thi»  heavy  yielders  are  few,  <me  or  more  species  occur  in  all  parts 
of  the  State.  Bee-keepinj?  <'an  be  carried  on  only  where  the  honey 
flow  is  continuous  \\\\vn  the  bei^s  are  active.  The  many  minor  plants 
here  recorded  are  of  great  value  in  keeping  colonies  in  good  condition 
during  the  intervals  l>etween  the  surplus  yielders.  In  sections  where 
dearths  occur  they  may  be  bridged  by  cultivated  species,  provided  the 
conditions  of  the  locality  are  known  so  that  the  work  can  be  planned 
with  approximate  accuracy.  A  great  field  is  open  in  Texas  for  the 
distribution  of  honey  plants  for  the  purpose  of  producing  a  continual 
honey  flow  in  sections  where  the  bee-keeping  industry  is  at  present 
handicap|>ed  by   dearths.     By  close  observation   l)ee-keepers  should 
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soon  learn  what  plants  could  be  utilized  for  this  purpose,  employing 
either  cultivated  species  or  wild  plants  obtained  from  seed  scattered 
in  waste  places. 


FEDERAL  PROTECTION  TO  AMERICAN  AGRICULTURE 

AND  HORTICULTURE  FROM  INVASION  BY 

FOREIGN  INSECT  PESTS 

By  Jacob  Kottnskt,  Honolulu,  Hawaii. 
(Withdrawn  for  publication  elsewhere.) 


It  was  impossible  to  publish  the  following  paper  in  regular  se- 
quence, owing  to  a  failure  to  submit  the  manuscript  in  due  time. 
The  discussion  relating  thereto  follows.  Ed. 


LIFE  HISTORY  OF  THE  STRIPED  CUCUMBER  BEETLE 
WITH  A  BRIEF  ACCOUNT  OF  SOME  EX- 
•     PERIMENTS  FOR  ITS  CONTROL 

By  T.  J.  Headlee,  Manhattan,  Kan, 

In  this  paper  it  is  purposed  to  give  briefly  the  results  of  a  study  of 
the  striped  cucumber  beetle,  undertaken  at  the  New  Hampshire  sta- 
tion for  the  purpose  of  clearing  up  certain  doubtful  points  in  its  life 
history,  its  action  under  local  conditions,  and  the  practicability  of  the 
common  remedial  measures.  Credit  is  due  Prof.  Sanderson  for  con- 
stant aid  and  encouragement. 

Life  History 

Egg,  In  1907  the  first  eggs  discovered  were  laid  by  a  caged 
beetle  on  July  2d,  but  it  was  not  until  July  16th  that  they  were  found 
in  the  field.  Eggs  were  last  taken  in  the  cages  the  7th  of  August, 
and  oviposition  in  the  field  appeared  to  have  ceased  some  time  before. 
The  egg-laying  period,  therefore,  occupies  about  one  month  in  New 
Hampshire. 

The  eggs  are  deposited  singly  or,  with  equal  frequency,  in  groups, 
in  the  soil,  usually  just  beneath  the  surface,  but  sometimes  on  the 
surface  or,  again,  a  considerable  distance  down.  The  variation  seems 
to  be  largely  dependent  upon  the  compactness  and  moisture  of  the 
ground.  When  it  was  dry  and  cracked,  the  beetle  was  likely  to  de- 
posit her  eggs  on  the  moist  soil  in  some  crevice,  but  if  damp  and  com.- 
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pact,  she  would  deposit  them  in  shallow  crevices,  or  even  right  on  the 
surface.  The  female  certainly  shows  a  preference  for  a  crack  or 
crevice  as  a  place  to  depc^sit  her  eg^.  She  oviposits  in  the  soil  any- 
where within  a  radius  of  five  or  six  inches  of  the  stem  of  the  young 
plant.  Although  the  epps  are  frequently  laid  between  the  plant  stem 
and  the  surrounding  earth,  we  have  found  no  evidence  to  show  that 
this  is  a  favoritf»  place.  In  instancies  when»  oviposition  was  ob8t»rved, 
and  this  happened  to  be  on  damp  soil,  she  simply  brought  the  tip  of 
her  abdomen  down  nearly  or  quite  to  the  surface  of  the  ground,  and 
pushed  the  rpgs  out.  or,  finding  a  furrow,  she  crawled  into  it  and 
depositeil  epps  on  the  sides  and  bottom. 

Experiment  has  shown  that  while  the  eggs  are  generally  deposited 
on  moist  soil,  they  can  witlistand  some  desiccation  if  again  returned 
to  moist  conditions,  but  that  they  never  hatch  if  kept  continuously  in 
a  dry  situation. 

A  dissection  of  18  gravid  females  collected  at  different  times  from 
late  June  to  SeptemlH*r  showed  an  average  of  only  33  well-developed 
©fiTfifs  P*T  individual,  with  the  upper  extreme  as  59.  Yet  in  the  breed- 
ing-cages, five  femak*s  [irwluced  an  average  of  SS  eggs  each,  with  54 
and  117  as  extremes.  The  cage  records  indicate  that,  once  the  l>eetle 
begins  to  oviposit,  she  continues  at  frequent  inter\'als  until  her  supply 
of  eggs  is  exhausted. 

Careful  rrrords  <»f  32  e^rirs  show  that  an  «vrniir<*  of  S.Tf)  days  is 
require<l  under  an  average  mean  temperature*  of  74*^  F.  with  an 
accumulation  of  ()r>3.h  F.  ( n-ad »  or  ()51.(K{  F.  MH«»asunMh  tci  bring 
them  fnmi  dep<wition  to  hatrhinp. 

Inasmuch  as  recent  studies  |Miint  to  the  fact  that  each  insect  has 
a  differt»nt  rritical  temperaturt*.  nc»  effort  has  In^n  made  to  compute 
the  effective  tem|M'rature.  but  the  amount  givfu  repn»seiits  all  the 
degn»es  alM)ve  i)    F. 

>The  aveniKi*  nicnn  tt'iiiiMrntun*  hiin  lie^n  computcfl  by  (1)  averaging  the 
mean  teiui>«rature  of  the  da^x  through  whteh  earh  egi;  paKH4*<l  l>efore  hatch* 
log,  and  then  (2)  averaging  the  averap*  mean  tenu>erattire  of  all  the  eggs. 
The  mean  tempiTaturew  of  the  dayn  through  which  eaeti  egg  pasned  were 
summed  for  each  egg.  and  the  average  sum  of  the  tenu>«ratun»M  for  all  the 
egg*  waH  taken  ai*  the  huui  temperatun*  <»f  the  (*gg  Ktage.  Finding  that  the 
dally  mean  dertv«Hl  by  m«>aHurlng  the  Irregular  |M>lygon  made  by  the  thenno- 
graph  pen  on  the  revolving  record 'HlM'<»t  Hhowe<l  \vhs  variation,  and  hen(*e  was 
likely  to  l»e  fn^^r  from  the  variation  to  whi(*h  any  Hueh  in»(trunient  In  llkaly 
to  be  8ubje(*t.  I  have  given  It  an  the  meoMun^d  num.  and  alB4>  t(»  (t>nform  to 
C(»mnion  prai'tl<'«*.  the  sum  derlve<l  In  the  UHual  way  had  been  given  as  the 
rrad  «»um.  In  f-a*(e  the  average  mean«  were  practically  the  name,  only  one 
han  l>een  given,  but  when  both  are  given,  they  are  dlntlngulnhed  by  the  saoM 
methiMl  a**  that  UM*d  in  dlntlngulahlng  the  sum  temperaturea. 
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Larva.  Even  when  first  hatched,  the  larva  can  crawl  rapidly  about 
and,  fastening  its  single  proleg,  can  raise  one-half  of  its  body  free  of 
support  and  wave  it  about.  Under  moist  conditions  the  just-hatched 
larva  can  remain  active  for  as  much  as  two  days  without  food,  but  if 
subjected  to  drying,  it  will  quickly  perish.  Careful  experiments  have 
shown  that  the  just-hatched  larva  can  crawl  at  least  four  inches 
through  moist  soil  under  ordinary  weather  conditions.  There  is,  how- 
ever, no  evidence  to  show  that  it  crawls  in  any  especially  determined 
direction,  except,  possibly,  downward.  It  will  as  readily  crawl  away 
from  food  as  toward  it,  but  enters  the  soil  at  the  first  crevice  it  finds. 
As  the  larva  grows,  the  yellow  color  so  characteristic  in  early  stages 
becomes  less  and  less  apparent  until,  in  its  later  stages,  it  is  white  with- 
out a  trace  of  yellow.  During  its  entire  life,  the  larva  lives  in  the  soil 
on  or  in  the  roots  of  its  food  plant,  or  in  the  stem.  It  is  perfectly 
capable  of  passing  from  root  to  root,  or  even  from  plant  to  plant.  So 
long  as  the  larva  has  moist  soil  it  can  live  and  work  for  its  food,  but 
with  the  advent  of  drought  it  dies.  Certainly  these  experiments  and 
observations  abundantly  confirm  Sirrine's  statement  that  the  larva 
requires  moist  earth  to  live  in.  When  it  becomes  full-grown,  it  crawls 
out  of  and  away  from  the  plant  from  one-fourth  of  an  inch  to  several 
inches,  and  by  turning  movements  of  its  body,  forms  an  oval  earthen 
cell.  The  cell  is  frail,  but  very  smooth  and  cozy,  with  no  evidence 
of  silk  of  any  sort  being  used  in  its  construction.  This  cell  may  be 
broken  and,  unless  the  larva  has  begun  to  shorten  and  stiffen  for  pupa- 
tion, it  will  crawl  away  and  construct  a  new  one. 

By  the  records  of  24  individuals  the  length  of  time  required  to  pass 
from  hatching  to  larval  cell  was  shown  to  vary  from  26  to  38  days, 
with  an  average  of  28.1.  This  stage  was  passed  under  an  average 
daily  mean  temperature  of  73°  P.  with  sum  temperatures  of  2068.9*^ 
P.  (read)  or  2063.8°  P.  (measured). 

Pupa,  The  location  of  the  pupal  cell  appears  to  vary  with  mois- 
ture. It  is  always,  so  far  as  our  observation  goes,  constructed  in 
moist  soil,  although  later  it  may  become  very  wet  or  very  dry.  The 
actual  location  of  the  cells  varied  from  one-half  to  two  and  one-half 
inches  below  the  surface. 

Records  for  10  pupse  show  an  average  of  13.9  days  as  the  length 
of  pupal  stage.  Records  of  14  individuals  show  that  an  average  of 
24  days  is  required  for  the  insects  to  pass  from  larval  cell  to  adult, 
under  an  average  mean  temperature  of  66°  P.  (read)  or  65°  P. 
(measured),  with  a  sum  temperature  of  1590.78°  P.  (read)  and 
1576.78°  ^.  (measured). 

Seasonal  History.    The  beetles  were  first  observed  in  1907,  June 
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iBt,  on  a  small  elm  bush  growing  in  a  slough  in  the  midst  of  heavy 
conifer  timber.  They  were  found  in  the  same  situation  again  two 
days  later.  On  June  18th  they  were  found  on  the  blossoms  and  leaves 
of  syringa  near  the  experiment  station  in  such  numbers  that  we 
counted  at  least  a  half-dozen  every  time  we  visited  the  bush.  Through- 
out June  19th  and  20th  they  continued  to  feed  in  the  same  place  and 
in  about  the  same  numbers.  On  June  21st  the  beetles  were  discovered 
in  great  numbers  on  volunteer  squash  near  a  small  woodland,  and  by 
June  24th  they  had  appeared  in  injurious  numbers  in  a  squash  patch 
that  lay  a  little  farther  from  the  same  woodland.  At  this  time  they 
were  found  copulating  freely.  On  June  25th  they  appeared  in  in- 
jurious numliers  on  the  trap  squash  of  our  cueuml)er  experimental 
plats.  These  plats  were  twice  as  far  from  the  woodland  as  the  squash 
fields  first  infc^sted.  By  June  26th  the  beetles  had  begun  to  eat  the 
cucumbers,  but  evidently  preferred  the  squash  plants,  picking  them 
out  even  from  the  midst  of  cucumber  plants.  On  June  29th  they  ap- 
peared for  the  first  time  in  the  experimental  plats  of  squash.  This 
was  fully  one-eighth  of  a  mile  from  any  woodland  and  the  late  infes- 
tation points  significantly  t(»  the  probable  winter  quarters  of  the 
beetles.  They  continued  in  the  plats  from  thin  time  forward  until 
August,  in  the  latter  part  of  which  the  remainder  of  the  old  brood 
practically  disappeared.  The  new  brood,  particularly  the  males,  be- 
gan to  ap[M>ar  in  late  August  and  the  majority  were  out  by  the  middle 
of  Septeml)er.  Practically  all  had  gone  into  winter  (juarters  by  early 
October.  Dissection  of  material  collected  at  inter\'al8  from  June  until 
the  middle  of  Octol)er  showed  clearly  that  the  species  is  single-brooded 
in  New  IIanii>shire. 

It  has  iK'en  found  that  the  disturbance  necessar>'  to  the  determina- 
tion of  length  of  pupal  pericKl  hastened  the  development  of  the  insects. 
It  was,  of  cours4»,  mvessary  \o  break  the  earthen  cells  and,  once  pupa- 
tion had  occurred,  no  more  cells  were  constructed.  The  pups  ex- 
posed were  carefully  embedded  in  moist  earth  and  allowed  to  produee 
adults.  Twenty-two  individual  that  came  through  to  adults  and 
were  thus  distuHM*<l  jit  pupation.  (H*eupied  an  avera>:e  of  47.81  days 
under  an  average  mean  tenifH^rature  of  70^  P.  and  with  an  accumu- 
lation of  :W6:^(>4-  F.  (read-  or  .S:^;")!.')  F.  (measured),  while  14  speci- 
mens that  passeil  without  disturbance  from  hat<*hing  to  adult  required 
an  average  of  55.14  days  under  an  average  mean  temperature  of 
69  F..  with  an  aeeumulation  of  :<hl4.96  F.  iread^  or  3802.35®  P. 
(nieasunKh.  The  s[NM*iniens  that  were  distur)N*d  l)y  breaking  the 
pufMil  eell  re<|uir<Hl  an  averaire  of  56.5  days  to  [lass  from  depoaition 
of  egir  to  adult  lieetle.  under  an  average  temperature  of  70^^  F.  with 
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an  accumulation  of  4016.8°  P.  (read)  or  4002.5°  P.  (measured), 
while  those  that  were  thus  undisturbed  required  an  average  of  63.8 
days  under  an  average  mean  temperature*  of  70°  P.,  with  an  accu- 
mulation of  4468.78°  P.  (read)  or  4453.3°  P.  (measured). 

Injury 

The  insect  injures  the  plants  both  as  an  adult  and  as  a  larva,  but 
in  New  Hampshire  the  adult  is  much  the  more  serious,  for  it  attacks 
the  plants  while  they  are  young  and  when  they  are  less  able  to  with- 
stand injury.  Frequently  it  will  attack  the  stalk  just  below  the  sur- 
face of  the  ground  and  eat  almost,  if  not  quite,  through  it.  Many  an 
injured  plant  will  not  be  eaten  enough  to  kill  it,  but  the  wound  will 
harden  and  the  plant  grow,  even  until  it  has  begun  to  run,  when  the 
first  hard  wind  snaps  it  off  at  the  point  of  injury.  If  the  insects  are 
abundant  and  prompt  measures  are  not  taken,  the  whole  crop  will  be 
utterly  destroyed  in  a  few  days.  Even  when  plants  have  reached  a 
height  of  three  or  four  inches  and  have  grown  strong  and  stocky,  the 
beetles  will  sometimes  concentrate,  especially  on  replants,  and  destroy 
them. 

In  New  Hampshire  the  larvae  are  rarely  sufficiently  abundant  to  do 
serious  damage,  although  plants  may  be  found  every  year  which  have  >^ 
been  attacked  and  killed  by  them.  Larvae  have  been  found  among 
squash  roots  in  the  field,  but  there  was  little  evidence  that  they  had 
been  feeding  on  the  finer  roots  and  only  a  few  instances  where  they 
were  found  feeding  on  the  larger  ones.  In  potted  squash  where  the 
larvae  were  relatively  more  abundant,  they  were  found  feeding  within 
the  roots  and  the  stems,  even  going  as  high  as  three  or  four  inches 
above  the  ground.  Certainly  where  the  larvae  were  sufficiently  abun- 
dant, they  would  do  serious  damage. 

Prom  the  time  the  plants  begin  to  flower,  the  beetles  desert  the  fol- 
iage and  feed  on  the  pollen  until  driven  into  winter  quarters  in  the 
fall. 

Natural  Enemies 

Certainly  at  least  one,  if  not  two,  dipterous  parasites  prey  on 
adult  beetles,  and  doubtless  many  such  predaceous  enemies  as  ground 

2The  average  mean  temperature  for  the  whole  period  was  determined  in 
this  case  by  dividing  the  accumulated  temperature  by  the  total  number  of  days 
required  for  the  transformation,  and  the  accumulated  temperatures  were  de- 
termined by  adding  the  average  accumulated  temperature  for  egg-state  to  aver- 
age accumulated  temperature  for  period  extending  from  batching  to  adult 
Circumstances  rendered  the  data  such  that  the  average  mean  and  accumulated 
temperatures  from  egg-deposition  to  adult  could  not  be  computed  dlrectlY. 
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beetles  and  ants  feed  on  the  larva>.  Dissectioas,  beginning  with 
beetles  collected  in  June  and  extending  to  the  time  the  beetles  left  the 
plants,  show  first  a  great  increase  and  then  a  decrease  of  parasitism, 
as  the  following  per  cents  \i  ill  indicate.  Beetles  collected  during  the 
first  two-thirds  of  June  showed  3%  containing  parasites;  those  on 
June  28th,  7% ;  those  on  July  30th,  7y2% ;  those  on  August  5th, 
18%;  thase  on  August  8th,  42Vj% ;  those  on  Auprust  13th,  50%; 
those  on  August  14th,  50% ;  those  on  August  22d,  24% ;  those  on 
August  31st,  12% ;  those  on  September  7th,  0% ;  those  on  September 
12th,  0%  ;  those  on  September  18th.  0%. 

Some  idea  of  the  mortality  that  may  well  occur  in  nature  may  be 
gathered  from  the  fact  that  in  soil  regularly  watered  and  kept  con- 
stantly producing  young  plants,  out  of  329  larvte  introduced  into  the 
soil  at  hatching,  only  34  reached  maturity. 

Methods  of  Combating 

In  the  study  of  artificial  methods  we  experimenttnl  with  several 
substances  as  preventatives,  as  the  Koluti(m  of  this  prolilem  appears 
to  lie  in  prevention  rather  than  in  cure.  One-half  of  an  acre  of 
cucumber  plants  and  two  and  (mf»-haif  acn»s  of  squash  were  used  in 
the  experiment.  These  were  iivided  into  plats  and  treated  with  Bor- 
deaux (3  [xmnds  Copper  Sulphate.  4  [>ounds  lime,  to  50  gallons  of 
water).  Bordeaux  plus  Paris  gre<'n,  air-slakeil  lime  plus  sulphur,  sul- 
phur, **Buj?  Death,"  Ilammnnirs  ** Slug-Shot,"  tobacco  dust,  road 
dust,  arsenate  of  lead  (3  pounds  to  50  gallons).  an<l  arsenate  of  lead 
(6  pounds  to  50  gallons).  The  Bordeaux  plats  were  further  pro- 
tected by  plantinpt  of  s^iuash  as  trap  rn»ps.  arrordiuL'  to  Sirrine's 
suggestion. 

The  beetlt^s  were  st»rious  enough  to  d(»stroy  only  about  one- fourth  of 
the  plants  in  the  cluH?k  plats,  but  the  effect  of  their  work  was  well 
shown  in  the  setback  tht»se  plats  cxperienctMl.  I^irdeaux  mixture 
alone  or  with  Paris  irnM»n.  sulphur,  and  '* Slug-Shot"  appeannl  to 
stunt  the  plants.  Road  du.Ht  afforded  but  little  i>rotection,  ''Bu^ 
Death**  and  tobacco  dust  when  us4*d  carefully  enough  s*»emed  to  be 
fairly  efficient,  but  the  air-slaked  lime  and  sulphur  mixture  seemed 
just  as  successful  and  was  certainly  much  cheai>er.  Arsenate  of  lead, 
however,  gave  the  most  efficient  pmtection  and  injunni  the  plants 
least  of  any  mixture  use<l.  Thn^'  inmnds  se<*m(Hl  almost  as  suctH^ssful 
at  six  p<»unds.  Our  experiments  would  l(*ad  us  to  advise  the  following 
treatment  when*  fungus  enemies  an>  a  serious  problem:  Plant  trap 
squash  for  either  cucumber  or  squash  lK»tween  the  hills  of  every  other 
row,  or  if  the  piece  be  small,  about  the  edge  a  week  or  ten  daj-s  before 
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the  regular  crop  is  set  out;  plant  other  trap  seed  when  the  regular 
crop  is  put  in;  plant  still  other  trap  seed  a  week  or  ten  days  later; 
keep  the  regular  crop  sprayed  with  arsenate  of  lead  (3  pounds  to  50 
gallons)  until  the  plants  begin  to  run,  then  keep  sprayed  with  Bor- 
deaux mixture  (3  pounds  Copper  Sulphate,  4  pounds  of  lime,  50  gal- 
lons of  water). 

From  the  very  nature  of  these  materials,  it  is  evident  that  in  a  bad 
beetle  year,  they  would  be  insuflficient  to  protect  the  plants.  In  such 
cases,  the  only  eflScient  method  of  protection  is  by  means  of  covers. 
Many  forms  have  been  invented,  all  either  costly  to  purchase  or  to 
apply,  and  some  both.  But  the  market  gardener,  who  can  secure  high 
prices  for  his  prime  cucumbers,  can  afford  to  use  them,  so  I  will  take 
a  few  minutes  of  your  time  in  suggesting  what  has  seemed  to  us  a 
practical  sort  of  cover.  Secure  yard-wide  screen  wire  of  slightly 
smaller  mesh  than  the  ordinary  window  screening,  and  cut  off  one 
yard.  The  piece  will  then  be  one  yard  each  way.  Describe  a  circle 
on  this  piece,  having  a  diameter  of  36  inches,  and  cut  off  the  corners. 
Then  divide  this  circular  piece  of  wire  into  two  equal  parts.  Join 
the  cut  edges  by  drawing  them  together  and  folding  them  over,  ham- 
mering them  down  firmly.  Thus  a  cone-shaped  wire  cover  costing  a 
few  cents  and  capable  of  withstanding  several  years'  usage  is  ready 
for  use.     Two  covers  can  be  made  from  each  square  yard  of  wire. 


Mr.  J.  B.  Smith  suggested  that  the  wire  used  for  screens  to  protect 
the  plants  must  have  a  very  small  mesh. 

Mr.  R.  L.  Webster  asked  concerning  the  parasites  bred  from  Dia- 
brotica,  and  in  reply  Mr.  Headlee  stated  that  they  were  Tachinids. 

Mr.  Burgess  inquired  concerning  the  length  of  time  that  the  adults 
deposited  eggs.  He  had  been  able  to  secure  eggs  for  two  successive 
seasons  from  a  female  of  Calosoma  frigidum  that  had  been  kept  in 
captivity.  To  this  Mr.  Headlee  replied  that  as  far  as  he  had  observed, 
the  females  of  Diabrotica  vittata  deposited  all  their  eggs  in  one 
season.  A.  F.  Burgess.  Secretary 


UNIFORM  COMMON  NAMES  FOR  INSECTS 
By  A.  F.  BuBGESs,  Washington,  D.  C, 

At  the  sixteenth  annual  meeting  of  the  Association  of  Economic 
Entomologists  held  at  St.  Louis,  Mo.,  in  December,  1903,  a  Committee 
on  Nomenclature  was  elected  to  secure  the  adoption  of  uniform  names 
for  our  more  common  insects.     In  the  past  much  confusion  has  re- 
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suited  from  the  use  of  the  same  name  for  a  number  of  entirely  dif- 
ferent insects,  and  the  work  was  undertaken  in  the  hope  of  gradually 
overcoming  the  diflSculty. 

Since  that  meeting  the  committee  has  prepared  lists  which  have 
been  submitted  to  the  leading  entomologists  of  the  country  for  their 
consideration  and  approval.  All  names  which  were  unanimously  ap- 
proved were  presented  at  the  next  annual  meeting  of  the  Association, 
and  those  that  received  unanimous  support  by  that  body  were  ordered 
printed  in  the  annual  report,  with  the  recommendation  that  they  be 
used  exclusively  in  all  publications. 

In  order  to  accomplish  the  object  for  which  this  work  was  under- 
taken, it  is  necessary  for  all  entomologists,  publishers,  editors  and 
writers  to  use  the  approved  names,  and  all  are  urged  to  do  so. 

The  committee,  at  the  present  time,  is  Prof.  Herbert  Osbom,  Chair- 
man, Columbus,  Ohio;  Prof.  E.  0.  Titus,  Logan.  Utah,  and  Prof.  A. 
L.  Quaintance,  Washington,  D.  C.  Communications  concerning  the 
adoption  of  names  not  already  listed  or  suggestions  should  be  sent  to 
the  Chairman  of  this  committee. 

The  following,  prepared  on  the  recommendation  of  the  committee, 
is  a  complete  list  of  the  names  which  have  been  accepted  during  the 
past  four  years: 

LIST  OF  NAMES  RECOMMENDED  FOR  EXCLUSIVE  USE 

AmerlcaD  cockroach Pvriplanvta  ameriinina  L. 

American  dai^er  moth AfHitela  amrriatua  Harr. 

Angouinois  grnin-moth Sitotroga  cereaUUa  01. 

Apple-aphlK    Aphin  pomi  L. 

Apple  currulto AnthouomuM  quadriaibhua  Say. 

Apple-leaf  nkeletontzer Canamia  hammondi  Rlloy. 

Apple  masKOt Rhagolrtin  pomumlla  Walfih. 

Apple  twig-boper HvhUtweron  ha  ma  tun  Feb.* 

Army-wonii   Hrliophila  utiipunrta  Haw. 

Ash-gray  bltster-beetk* MacrobaMis  utiicotor  Kby. 

Astatic  Indyblnl ChilfMfjruM  gimitiM  RohkI. 

Asparagun  beetle CriftceriM  aaparagi  L. 

Bag-wonii Thyridopterpx  rpln^meraeformis  Haw. 

Bean-weevU  BrurhuM  obtrvtus  Sny. 

Bedbug    Ciinrx  hrtulariuM  L. 

Black  blliiter-beetle Epicauta  pi  nunylvanit^  DeO. 

Black    cutworm Agrotin  ypnilun  Rott. 

Black  s<*jile Sainsctia  oleae  B4*ni. 

Blood-KU<'kltig    (ime-iiOfM* ConorhinuM  nanguinuga  Lee. 

Boll-W4*evll   AnthonomuM  grandia  B<»h. 


d.     Synonyiu.  Amphicerus  bUiiudatuM  Say.     <8ee  LeHm\  P.    Revision  dm 
Boi>trychUl«*i*.    Ami.  Soc.  Eiit.  France.  C7:  513.  514.  1S98.) 
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Boll-worm    Heliothis  ohsoleta  Fab. 

Book-louse  Trocies  divinatoria  Mull. 

Bronzed   cutworm Nephelodes  minians  Guen. 

Brown-tail    moth Euprociis  chrysorrhwa  L. 

Buck  moth Hemileuca  maia  Dm. 

Bud-moth  Tmetocera  ocellana  Schiff. 

Buffalo  tree-hopper Ceresa  bubaius  Fab. 

Cabbage  aphis Aphis  hrasaicae  L. 

Cabbage  looper Autographa  hraaaicae  Riley. 

Cabbage-maggot  Pegomya  hrassicae  Bouche. 

Cadelle   Tenehrioidea  mauritanicus  L. 

Carpet-beetle Anthrenus  8crophulari4i€  L. 

Carpet-moth Trichophaga  tapetzella  L. 

Catalpa  sphinx CercUomia  catalpae  Boisd. 

Cattle-tick    Baophilus  annulatus  Say. 

Cecropia-moth 8amia  cecropia  L. 

Chaff  scale Parlaioria  pergandei  Comst. 

Cheese  skipper Piophila  casei  L. 

Cherry  scale Aspidiotua  forhesi  Johns. 

Chestnut  weevil Balaninua  rectus  Say. 

Chinch-bug    Blissua  leucopterus  Say. 

Cigarette  beetle Lasioderma  aerricome  Fab. 

Clover  cutworm Mameatra  trifolii  Rott. 

Clover-hay  worm Hypaopygia  coatalia  Fab. 

Clover  mite Bryohia  pratenaia  Garm. 

Clover- root  borer Hylctatinua  obacurua  Marsham. 

Clover-stera   borer Languria  mozardi  Latr. 

Codling-moth Carpocapaa  pomonella  L. 

Colorado  potato-beetle Leptinotaraa  decemUneata  Say. 

Com  root  aphis Aphia  maidi-radicia  Forbes. 

Cotton-stainer  Dysdercua  autureUua  H.  Schf. 

Cottony    cushion-scale Icerya  purchaai  Mask. 

Cottony   maple-scale Pulvinaria  innumerabilia  Rathv. 

Currant    borer Aegeria  tipuUformia  Clerck. 

Dingy   cutworm Feltia  aubgothica  Haw. 

Elm-borer    Saperda  iridentata  01. 

Fall  armyworm Laphygma  frugiperda  S.  it  A. 

Fall  canker-worm Alaophila  pomet<ina  Harr. 

Fall  web- worm Hyphantria  cunea  Dm. 

Forest  tent-caterpillar MaJacoaama  diaatria  Hbn. 

Garden   webworm Loxoatege  aimilalia  Guen. 

Glassy  cutworm Hadena  devMtatrix  Brace. 

Granary-weevil  Calandra  granaria  L. 

Grape  leaf-folder Dcsmia  funeralia  Hbn. 

Grape  flea-beetle HMica  chalybea  111. 

Grape-phylloxera  Phylloxera  vaatairix  Planch. 

Gray    blister-beetle Epicauta  cinerea  Forst. 

Gypsy-moth   Porlhelria  diap{ir  L. 

Harlequin  cabbage-bug Murgantia  hiatrionica  Hahn. 

Hessian-fly  Mayetiola  dcatnsctor  Say. 

Hickory    borer CyUene  picfa  Dm. 
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Honey-bee    Aph  melUfera  L. 

Hop-aphis Phorodon  humuli  Sohrank. 

Horn-fly HaematohiQ  nerrata  R.-D. 

Horse  bot-fly Oaatrophilun  equi  L. 

House  cricket Oryllua  domesticun  L. 

House-fly Musca  domentica  L. 

Imbricated  snout  beetle EpicaeruM  imhricatuB  Say. 

Indian-meal   moth Plodia  interpunctella  Hhn. 

Lappet  moth Epicnaptera  americana  Harr. 

Larder-beetle    Derme$ten  lardariu$  L. 

Leaf  crumpler Mineola  indiginella  2a\\. 

Leopard-moth  Zeuzera  pyrina  L. 

Margined  blister-beetle Epicauta  marginaia  Fab. 

Mediterranean  flour  moth EpheBtia  kuehnieUa  Zell. 

Melon    caterpillar Diaphania  hyalinata  L. 

New  York  weevil Ithycerun  novetH^racenMiit  Fonit. 

Northern  mole  cricket Qryllotalpa  borealis  Burm. 

Onion    maggot Phorbia  cepetorum  Meade.b 

Onion  thrips Thrips  tabaci  Lind. 

Orange  scale Aonidiella  aurantii  Mask. 

Oyster-shell    scale LepidosapKen  ulmi  L. 

Pale-striped  flea-beetle 8v»tena  hlanda  Melsh. 

Palmer-wonu    Ypnolophus  HquMIum  Hbn. 

Peach-borer  Sanninoidea  exiUosa  Say. 

Peach-scale    Eulecatiium  persicae  Fab. 

Pear  psylla P$ylla  pyri  L. 

Pear-slug   Eriocampoides  Hmacina  Retz. 

Pea-weevil    Bruchus  pisorum  L. 

Pickle  worm Diaphania  nitidalis  Cram. 

Pigeon-tremez Tremex  columba  L. 

Pistol   case-bearer Coleophora  malivftrtUa  Riley. 

Plum-curculio   Conotrachrlus  nenuphar  Hbst. 

Plum-gouger    Anthonomwi  ticuteUarit  Lee. 

Potato  stalk-borer Trichobaris  trinotata  Saj*. 

Putnam's  scale Aspidiofu*  ancyluM  Putn. 

Raspberry  sawfly Monrtphadnoidei  rubi  Harr. 

Red-legged    locust Mvlanoplun  femur-mbrum  DeO. 

Rice-weevil    Calandra  oryza  L. 

Rose-chafer   Ma«i'odactyluM  9ubipino9U$  Fab. 

Rose  sawfly Endrlumyia  roiae  Harr.*" 

Rote  scale Auiaranpii  ntnae  Bouch4. 

Saddle-back  caterpillar Sihine  ntimnlea  Clew. 

Salt-marsh  caterpillar EaUgmmr  acrava  Dm. 

San  Joa6  scale Aspidiotus  p^m<cio#tM  Comst. 

Scrtw-worro    ^ryiomyia  maceUaria  Fab. 

5.  This  species  is  placed  by  Coquillett  In  the  genus  Pegomya  Desvoldy. 
(See  ChiUendeo,  Cir.  63.  2d.  ed.  Bur.  But..  U.  S.  Dept.  Agr..  p.  6.  footnote  t. 
1906.) 

c  Fdr  reference  of  this  species  to  the  genus  Endelomyia  see  Ashmaad. 
(Can.  Bnt.  30:  156.    October.  1698.) 
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Scurfy   scale ChUmaspis  furfura  Fitch. 

Sheep  tick Melophagus  ovinus  L. 

Silkworm   Boiiibyx  mori  L. 

Spring  canker-worm Paleacrita  vernaia  Peck. 

Squash    borer Mclittia  satyr iniformis  Hbn. 

Squash-bug Anasa  tristis  DeG. 

Stable  fly '. Stomoxys  calcitrans  L. 

Stalk  borer Papaipema  nitela  Guen. 

Strawberry    crown-borer Tyloderma  fragariae  Riley. 

Strawberry  leaf -roller Ancylis  comptana  Frohl. 

Strawberry  weevil Anihonomus  signatv^  Say. 

Striped   blister-beetle Epicauta  vittata  Fab. 

Tarnished  plant-bug Lygus  pratensis  L. 

Tomato- worm   Phlegethontius  scxta  Job. 

Turkey  gnat SimuHum  meridionale  Riley. 

Variegated  cutworm Pet-idroma  saucia  Hbn. 

Vagabond  crambus Crambus  vulgivagellus  Clem. 

Walking-stick   Dinpheromera  femarata  Say. 

Walnut  case-bearer Mineola  juglandis  LeB. 

Walnut-sphinx    Cressonia  juglandis  S.  Jk  A. 

Wheat-head   army- worm Heliophila  albilinea  Hbn. 

Wheat  midge Contarinia  triiici  Kby. 

White-lined  sphinx Deilephila  lineata  Fab. 

Yellow  mealworm Tenehrio  molitor  L, 

Yucca-moth   Pnmuba  yuccasella  Riley. 

Zebra-caterpillar    Mamestra  picta  Harr. 


TICK-BORNE   DISEASES   AND   THEIR   ORIGIN 

By  Nathan  Banks.  Washington,  D.  C. 

Texas  or  splenetic  fever  was  first  described  as  a  disease  of  cattle  in 
this  country  by  Dr.  J.  Pease  about  1795  from  an  outbreak  at  Lancas- 
ter. He  concluded  that  it  was  due  to  an  importation  of  cattle  from 
North  Carolina.  Gradually  it  was  discovered  that  when  southern  cat- 
tle were  brought  north  in  summer,  northern  cattle  along  the  route 
would  sicken  and  die,  while  northern  cattle  taken  south  also  contracted 
the  disease,  although  the  southern  cattle  generally  remained  in  good 
health. 

It  had  long  been  known  to  cattle-raisers  in  the  southern  states  that 
cattle  dying  from  Texas  or  Spanish  fever  were  infested  with  ticks, 
and  it  was  therefore  quite  natural  for  them  to  attribute  the  disease 
to  the  tick.  Veterinarians,  however,  did  not  believe  it,  and  Gamgee, 
in  his  extensive  report  on  the  diseases  of  cattle  (1869),  argued  against 
the  supposed  connection.  In  1890  Dr.  P.  Paquin  considered  the  tick 
as  one  agent  in  transmission,  but  he  had  little  actual  evidence.  In 
1889  Dr.  F.  L.  Kilbome  of  the  Bureau  of  Animal  Industry,  thought 
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to  test  the  popular  tbeor>'  and  became  convinced  that  the  presence  of 
the  cattle-tick  was  necessary  to  the  transmission  of  disease.  Later,  he, 
with  Dr.  T.  Smith,  proved  that  the  tick  was  an  intermediary  host  of 
the  blood  parasite  causing  the  disease  and  in  the  same  year  Dr.  Theo- 
bald Smith  described  the  parasite  as  Pyrosoma  bigeminum,  now  Piro- 
plasma.  The  southern  cattle  accustomed  to  tick  infestation  from  birth, 
become  immune  to  the  disease,  but  if  not  raised  in  tick-infested  fields 
they  are  as  susceptible  to  the  disease  as  northern  cattle. 

Since  1890  many  experiments  by  various  observers  have  served  to 
confirm  Dr.  Kilbome's  results.  Diseases  similar  to  Texas  fever  occur 
in  cattle  in  various  parts  of  the  world.  In  South  Africa  Lounsbury 
has  shown  that  heartwater  is  transmitted  by  the  ''bont  tick,'*  Am- 
blyatnma  hebrceum.  Later  he  has  shown  that  malignant  jaundice  in 
dogs  is  due  to  the  attack  of  a  dog  tick,  Haemaphysalis  leachi,  and  that 
African  coast  fever  in  cattle  is  carried  by  five  species  of  Rhipicephaius. 
In  each  case  there  are  difl^erences  in  the  manner  of  infection  and  the 
stage  of  the  tick  capable  of  infecting  an  animal,  and  various  peculi- 
arities in  the  life  history  of  each  tick. 

These  discoveries  have  served  to  open  a  wide  field  of  suspicion  and 
investigation,  so  that  during  the  past  few  years  ticks  have  been  ac- 
cused of  transmitting  many  different  diseases  to  various  animals. 
The  evidence,  however,  in  many  cases,  is  far  fnmi  conclusive,  but, 
doubtless,  as  experiments  are  carried  on  proof  will  )>ecome  established 
of  the  culpability  of  other  ticks  in  the  diffusion  of  di.s<'a.se. 

Louping  ill  in  sheep  is  thought  to  be  carried  by  an  Ixodes;  spiril- 
losis  in  fowls  is  attributed  to  an  Argas;  spotted  fever  due  to  the  pres- 
ence of  a  Demiacentor,  A  disease  of  turtles  is  laid  up  to  Ilyalomma 
CBgypiium;  carceag,  an  European  disease  of  sheep,  is  supfxisedly  trans- 
mitted by  Rhiincephalus  bursa.  An  undetermin<Hl  Ceylonew*  tick  is 
credited  with  producing  paranghi  or  **yaws.'*  Infected  sp(M*imens  of 
Ixodes  ricinus  have  given  a  piroplasmosis  to  Eurofiean  cattle;  and  the 
''monbata  bug**  (Ornithodtn'os  tnoubata)  is  the  inoculating  agent  of 
one  of  the  most  dangerous  diseases  dreaded  by  inhabitants  of  West 
Africa. 

Prom  the  knoHn  n^sults,  it  is  evident  that  the  power  to  transmit 
disease  is  not  confined  to  any  one  genus  or  section  of  Ixodid<r,  but 
common  to  all.  Moreover,  in  different  countries  extremely  similar 
diseases  are  carrif-d  by  verj'  different  ticks.  Therefore  the  diseases 
have  not  originated  in  the  ticks.  Most,  if  not  all,  of  the  species  now 
acting  as  agents  in  the  dissemination  of  disease  to  certain  hosts  wei« 
probably  originally  confined  to  other  hosts.  To  their  original  or  nat- 
ural host  they  brought  no  disease.     Certain  low  organisms  living  in 
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the  blood  of  the  host  were  transmitted  by  the  ticks  to  other  animals 
of  the  same  nature  without  serious  danger.  But  when  a  tick  contain- 
ing the  blood  parasites  of  one,  its  natural,  host  becomes  attached  to 
a  new  and  different  kind  of  host,  then  the  blood-parasite  in  this  alien 
blood  may  originate  a  disease.  The  occasional  transference  of  a 
tick  from  one  host  to  another  nlay  not  be  sufficient,  but  when  a  species 
of  tick  practically  changes  its  host,  then  a  disease  may  result,  pro- 
vided, of  course,  that  the  ticks  are  commonly  infected  with  a  blood 
parasite  of  their  old  host. 

This  theory  of  the  origin  of  these  diseases,  though  new  to  me,  I 
find  has  been  proposed  by  Dr.  H.  M.  Woodcock  in  a  paper  on  the 
Hsmoflagellates.*  Doctor  Woodcock  was  mostly  concerned  in  the 
diseases  transmitted  by  flies,  but  as  he  includes  in  his  general  review  a 
reference  to  piroplasmosis,  it  is  evident  that  he  considers  the  tick- 
borne  diseases  as  originating  in  the  same  way  as  the  others.  Doctor 
Woodcock's  statement  follows:  **It  follows,  however,  from  what 
has  been  said  above,  that  the  animals  for  which  these  parasites  are 
markedly  pathogenic  cannot  be  regarded  as  their  true  or  natural  hosts, 
which  are  rather  to  be  sought  among  the  native,  tolerant  animals  of 
the  locality  concerned.** 

In  accordance  with  this  theory  then,  the  ticks  in  adapting  them- 
selves to  the  march  of  civilization,  the  extermination  of  native  ani- 
mals and  the  introduction  of  domestic  animals,  have  here  and  there 
transmitted  to  domestic  animals  blood-parasites  that  are  normally 
found  in  certain  wild  species. 

The  tick  is  a  most  necessary  part  in  the  life-history  of  these  para- 
sites, for  in  some  cases  (perhaps  all)  the  sexual  conjugation  of  the 
parasite  is  consummated  within  the  body  of  the  tick. 

It  is  therefore  evident  that  all  ticks  are  potentially  dangerous. 
Any  tick  now  commonly  infesting  some  wild  animal,  may,  as  its 
natural  host  becomes  more  uncommon,  attach  itself  to  some  domestic 
animal.  Since  most  of  the  hosts  of  ticks  have  some  blood-parasites, 
the  ticks  by  changing  the  host  may  transplant  the  blood-parasite  into 
the  new  host,  producing,  under  suitable  conditions,  some  disease. 
Numerous  investigators  throughout  the  world  are  studying  this  phase 
of  tick-life,  and  many  discoveries  will  doubtless  signalize  the  coming 
years. 


•  Quart.  Joum.  Micr.  Sci.  (N.  S.)  vol.  50.  p.  158.  1906. 
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NOTES  ON  TROGODERMA  TARSALE  MELSH. 

By  C.  O.  HoiGiiToN,  S('wark\  Dclaivarr. 

In  the  fall  of  1906  I  found  that  a  few  shag-bark  hickory  nuts 
{Hicoria  ovaia  Mill.)  which  I  had  in  my  laboratory  were  more  or  less 
infested  with  Dermestid  larva».  Wishing  to  determine  the  species  re- 
sponsible for  the  injury,  I  placed  a  nut  that  I  had  cracked  and  found 
infested  in  a  shell  vial,  which  I  tightly  corked  and  set  upon  my  office 
desk,  whore  I  could  frequently  inspect  it.  I  occasionally  saw  larvs 
moving  about  in  the  vial  and  some  time  later  observed  one  or  more 
adults  of  T,  tarsalc,  which  finally  died  therein  and  were  evidently 
eaten  by  the  lar\'af. 

Having  determined  the  species  and  made  a  note  of  the  injurj-  and 
identification  of  the  insect  responsible  for  it,  I  set  the  vial,  which  I 
had  not  opened,  aside  and  thought  no  more  alnmt  it  for  several 
months.  On  December  24.  1907.  I  noticed  the  vial  again,  and  upon 
making  an  examination  of  its  contents  was  somewhat  surprised  to 
find  that  it  still  contained  living  larva*. 

The  shell  of  the  nut  had  l»een  br(»ken  into  three  or  four  pieces,  and 
I  had  supposed  that  the  meat  had  l>een  wholly  removed  from  these 
long  before;  at  least  it  had  appeared  so  from  the  previous  examina- 
tions I  had  made.  Nevertheless.  I  removed  therefrom  no  less  than 
fifty-eight  living  larva*  of  various  sizes,  and  all.  apparently,  in  the 
best  of  condition.  They  were  all  within  the  pieces  of  shell  and  were 
unquestionably  feeding  u\H)n  the  inside  of  the  shell  itself,  for  this 
was  considerably  eaten  in  places  and  not  a  trace  of  the  meat  of  the 
nut  could  be  found.  In  the  bottom  of  the  vial  there  was  a  consid- 
erable amount  of  dust  and  excrement,  and  I  counted  about  fifty  good* 
sized  cast  larval  skins,  more  or  less  perfect,  therein.  In  addition* 
there  were  numerous  sniall  piec<»s  of  skins,  apparently  the  remains  of 
some  that  had  been  f«»il  upon  to  some  extent  by  the  larva*.  No  trace 
of  any  adults  was  to  l>e  found,  however. 

The  pieci*s  of  shell  and  the  larvae  were  again  placed  in  the  vial,  and 
this  was  not  examintHl  again  until  January  18.  1908,  when  I  found 
fifty-six  living  lan-a*  therein. 

Early  in  Fel>ruar>'  I  notice<l  that  one  (»r  more  of  the  larvrn  were 
entering  the  cork  in  the  vial  at  a  slight  crack  on  the  lower  side,  and  a 
short  time  later  (February  19)  I  found  four  g(NKl-sized  larvs  snugly 
ensconc<Hl  therein,  all  lying  close  together.  They  had  eaten,  or  at 
least  hollowtnl  (»ut.  quite  an  opening  at  this  point  and  I  thought  that 
possilily  they  were  prejmring  to  pupate  therein. 
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An  examination  of  the  pieces  nf  shell  in  the  vial  at  that  time  re- 
sulted in  my  finding  flfty-six  living^  larvfe.  Some  of  these  were  rjuite 
small,  measuring  but  2.5  mm.  in  length  (exelusive  of  the  terminal 
bnish),  and  had  possibly  been  overlooked  in  some  of  my  previous  ex- 
aminations. The  largest  larva  measiu*ed  6  mm.  in  length,  exelusive 
of  the  brush.     About  fifteen  east  skins  were  found  at  this  time. 

On  March  30th  1  noticed  the  first  adult  of  this  brood  in  the  vial, 
and  upon  making  an  examination  of  the  pieces  of  shell  I  found  fifty- 
four  living  larvie,  one  of  which  was  about  to  pupate.  In  addition* 
there  were  four  living  larva?  in  the  cork  and  aboiit  thirty-fivw  C4ist 
skins  mixed  with  the  excrement  and  dust  at  the  bottom  of  the  vial. 

In  time  I  expect  that  all,  tir  practically  all,  of  these  fifty-seven 
larva:*  will  reach  maturity  and  pupate,  with  nothing  but  their  present 
food  supply  to  subsist  upon ;  for  it  is  very  evident  that  they  can  main- 
tain themselves  on  these  rations. 

r.  tanale  in  the  larval  state,  has  been  recorded*  as  feeding  upon 
a  variety  of  substances,  among  which  may  be  mentioned  the  follow- 
ing: Flaxseed,  castor  beans,  Cayenne  pepper,  peanut  meal,  wheat, 
etc,  but  as  far  as  I  am  aware  it  haa  never  been  reported  as  being  able 
to  subsist  and  reach  maturity  upon  auch  scant  rations  as  dry  hickory 
nutshells. 


FILLING  THE   CALYX   CUP 
A.  L.  Meulndek,  Pullman,  Wash, 

A  year  agi>  Dr.  E.  D.  Ball  presented  before  the  nineteenth  meeting 
of  the  Association  of  Economic  Entomohjgists  a  momt  VHlual>Ie  paper 
on  spraying  for  the  codiing  moth  (Bull.  07  U.  S.  Burt^au  of  Euto- 
molog>').  His  work  had  led  him  to  believe  that  spraying  for  the 
first  brood  could  be  so  effectively  done  as  to  render  later  sprayings^ 
unnecessary. 

The  keynote  of  this  treatment  is  that  as  the  majority  of  larvae, 
both  early  and  late,  enter  the  calyx  cup,  that  part  of  the  apple  needs , 
poison  more  than  any  other  part  of  the  tree.  To  place  poison  Im?Iow 
the  stamens  requires  a  high  pressure  of  ICK)  to  200  pounds^  a  coarse 
driving  spray,  and  the  spray  must  be  rained  down  on  the  fiowers 
until  the  tree  is  drenched.  Arsenate  of  lead  must  be  used,  but  it  need 
not  l)e  stronger  than  one  pound  to  fift>'  gallons.  A  mist  spray  will 
not  fienetrate  into  the  lower  cup.  nor  will  a  coarse  8[)ray  shot  directly 
into  the  tree  to  fall  by  gravity  into  the  uptunied  flowejni.  When  the 
lower  calyx  cup  is  full  there  is  enough  spray  on  the  foliage  and  fruit 

•Chlttenilen.  Bull  No.  S,  U   S.  D^pt  Agrlc.^  Dlv,  of  Bnt..  p.  18. 
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to  poison  practically  all  first  brood  larvae  that  fail  to  reach  the  lower 
cavity.  There  can  then  he  no  late  larvae,  and  consequently  apples 
escape  late  blemishing  stings,  as  well  as  the  chance  of  lHHH)ming 
wormy  through  late  ineffective  sprayings. 

Although  this  method  of  treatment  has  proved  not  only  practicable 
but  better  than  any  other  method  in  the  Pacific  Northwest,  in  many 
districts  of  Colorado,  Utah,  Idaho,  Washington,  and  California,  there 
are  many  Eastern  entomologists  who  firmly  believe  that  it  is  in- 
applicable to  the  conditions  east  of  the  Rocky  Mountains. 

In  the  discussion  of  Dr.  Ball's  pai)er,  as  recorded  in  Bulletin  67 
of  the  Bureau  of  Entomologj-,  **Mr.  Fletcher  pointed  out  the  desir- 
ability of  not  casting  any  doubt  on  the  eflSciency  of  methods  now  gen- 
erally in  vogue  for  controlling  this  insect.  In  Canada  70%  of  the 
apple  crop  is  saved  by  the  present  acknowledgedly  imperfect  spray- 
ing methods.  He  did  not  believe  it  necessar>'  to  lay  so  much  stress 
on  filling  the  calyx,  and  was  decidedly  in  favor  of  delivering  the 
spray  in  as  mistlike  condition  as  possible.  Excellent  paying  results 
were  now  being  secured  by  ordinary'  farmers  with  the  mist  spray 
which  has  been  used  for  several  years.'*  The  contenticm  is  that  if  we 
can  save  70%  there  is  no  use  in  trying  for  100%. 

**Mr.  Quaintance  pointed  out  that  fruit-growing  conditions  in  the 
Mississippi  Valley  and  Eastern  States  were  <|uite  different  from  many 
sections  of  the  West,  such  as  Utah.  The  abs4*nce  of  niins  there  during 
the  Ki'«>wing  sea.son  largely  obviated  tht»  ne(»(»ssity  of  fungieidf's. 
While  he  did  not  doubt  that  it  was  entirely  practicabh'  to  us<»  a  coarse 
spray  for  the  coilling  moth  in  Utah  and  thoroughly  drench  the  trees, 
this  would  be  a  bad  practice  according'  to  present  ideas  of  spraying 
in  the  East,  where  a  mist-like  spray  is  dc^sinMl  to  treat  uniformly  all 
parts  of  the  foliage  and  fruit.  Under  present  conditions  of  spraying, 
young  apples  are  often  ru.sseted  by  the  Bordeaux  and  ars4»nical  treat- 
ment, esfM^cially  by  the  one  just  after  the  i>etals  have  fallen,  and  a 
thorough  drenching  of  the  tn^es  at  this  time  would  be  likely  to  prove 
harmful  in  this  way.''  (^f  course,  it  is  harmful  and  expensive  to 
drench  the  trees  with  liordeaux  mixtun*.  and  the  cons<»rvative  fruit 
grower  feels  that  to  apply  the  two  mixtures  separately  is  more  trouble 
than  the  fruit  crop  is  worth. 

The  editor  of  the  Fruit  <frower  of  St.  Joseph.  Missouri,  in  com- 
menting on  our  methods  of  spraying  in  tht*  Januar}'  issue  of  that 
paper,  thought  it  necessary  to  add  that  **Prof«*ssor  Melander's  experi- 
ments were  conducted  in  an  irrigate<l  country  an<l  therefore  rains  did 
not  wash  any  of  the  |)oison  from  the  foliage  nor  from  the  young 
fruit."     It  should  Im*  unnecessar>'  to  remind  him  and  manv  others 
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that  it  rains  in  Washington  as  well  as  elsewhere.  In  fact,  after  the 
second  spraying  one  year  in  the  Yakima  Valley  three  inches  of  rain 
fell  in  a  few  hours,  yet  where  arsenate  of  lead  was  used  there  was  no 
need  of  re-applying  the  spray.  Last  year  we  gave  the  first  spraying 
of  one  orchard  at  Walla  Walla  in  a  hard  wind  and  rain,  yet  with  the 
same  perfect  results  as  elsewhere,  for  our  spray  at  200  pounds  pres- 
sure penetrated  below  the  stamens,  while  the  rain  did  not. 

Since  1901  the  Illinois  Experiment  Station  has  been  comparing 
high  and  low  pressures  and  misty  and  coarse  sprays  in  treating  the 
codling  moth.  They  conclude  that  **the  application  which  was  most 
eflfective  in  filling  the  calyx  cavity  was  that  made  in  the  form  of  a 
fine  mist  by  means  of  a  Vermorel  nozzle  under  high  pressure.**  (lU. 
Bull.  114,  p.  383,  1907.)  That  may  be  true  when  it  applies  only  to 
the  outer  calyx  cavity,  where  the  larvae  do  not  enter  the  apple.  The 
fourth  year  of  this  experiment  a  pressure  guage  was  secured  for  the 
pump,  when  it  was  discovered  that  the  **high  pressure  was  probably 
about  eighty  pounds." 

Even  so  recent  and  authoritative  a  paper  as  Farmers'  Bulletin  247 
(1906),  obviously  written  from  office  experience  rather  than  acquaint- 
ance with  field  conditions,  ignores  arsenate  of  lead,  advises  a  fine  mist 
spray  always,  and  suggests  six  sprayings  for  the  codling  moth.  And 
yet  when  a  Western  Experiment  Station  asked  for  an  Adam's  fund 
project  on  the  codling  moth  we  are  assured  by  the  Office  of  Experiment 
Stations  that  the  Bureau  of  Entomology  advises  **that  the  codling 
moth  problem  is  solved. ' ' 

Dr.  Bairs  paper  evidently  aroused  interest  at  the  New  York  meet- 
ing, for  we  now  find  in  the  second  number  of  the  new  Journal  of 
Economic  Entomology  a  summary  of  an  extended  statistical  experi- 
ment on  the  value  of  early  sprayings  in  New  Hampshire.  This  pro- 
ject was  undertaken  by  Director  E.  D.  Sanderson,  and  was  an  attempt 
to  apply  Western  methods  to  Eastern  conditions. 

**Plot  1  was  given  the  spraying  immediately  after  the  petals  fell, 
with  a  fine  mist.  Plot  2  was  sprayed  at  the  same  time  with  a  Bor- 
deaux nozzle  and  thoroughly  drenched,  the  spray  being  applied  at  100 
pounds  pressure.  Neither  of  the  plots  were  sprayed  subsequently. 
This  experiment  was  repeated  under  similar  conditions  in  another 
orchard.  There  was  but  2%  or  3%  difference  in  the  results  in  both 
cases,  in  one  orchard  favoring  the  drenching  and  in  the  other  favoring 
the  mist,  so  that  we  are  forced  to  the  conclusion  that  there  is  very 
little  difference  in  their  effectiveness.  *'         .  **  Consid- 

ering the  total  benefits  for  the  season,  it  was  found  that  spraying  the 
calyx  only  may  give  a  benefit  of  62%,"  which  is  surprisingly  low 
compared  with  Western  results.     The  explanation^  hft^«^«t,Ssk  ^<^»]l 
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when  we  rend  that  ** careful  examination  of  the  ealiees  by  Dr.  Headlee 
failed  to  show  any  spray  lodged  beneath  the  stamens  or  in  the  calyx 
cavity  proper/'  An  attempt  was  made  to  apply  Western  methods 
to  Eastern  conditions,  that  is  to  fill  the  lower  calyx  cup  with  poison 
as  the  best  treatment  for  the  codlinj?  moth,  but  the  most  essential 
point  was  neglected, — the  spray  was  not  shot  down  and  was  not  put 
in  the  only  place  where  it  was  needed. 

All  of  which  reminds  me  of  the  early  troubles  in  the  East  over  the 
sulphur-lime  wash ;  how  the  impractical  spraying  of  a  couple  of  ento- 
mologists induced  a  neglect  of  a  tried  remedy,  known  to  be  completely 
effective  on  the  Pacific  coast,  with  a  consequent  ruin  of  millions  of 
dollars  of  orchard  property.  Since,  **in  a  second  bulletin  from  the 
U.  S.  Department  of  Agriculture,  the  chemical  reactions  of  the  wash 
were  set  forth  and  it  was  shown  almost  amclusively  that  sulphur-lime 
could  not  reasonably  l>e  expected  to  be  of  much  value  in  the  moist 
East"  (Bull.  37,  p.  55,  U.  S.  Bureau  of  Entomology).  This  neglect 
might  have  continued  until  today  had  not  Dr.  Forl)es'  experiment  of 
washing  off  the  spray  with  a  pump  and  yet  finding  the  scale  dead, 
or  the  successes  of  a  few  practical  fruit  growers  awakened  official 
entomcilogi.sts  to  the  fact  that  something  was  wrong.  This  neglect  of 
the  sulphur-lime  wash  in  the  East  has  had  an  important  ec<»nomic 
bearing,  since  probably  as  much  as  any  one  factor  it  has  \\een  respon- 
sible for  the  transfer  of  interest  in  fniit  growing  from  the  East  to 
the  West. 

Now,  the  purfx^*  <»f  this  paper  is  not  to  antagonize  Eastern  ento- 
mologists, but  to  call  attention  to  the  fact  that  a  ni<»st  iniiN)rtant  field 
is  still  oi>en  for  invest igati<m.  The  8u<'cess  of  careful  filling  of  the 
calyx  cup  has  been  too  universal  in  the  far  West  to  lK»lieve  it  is  in- 
applicable elwwhere.  If  some  Eastern  entomologist  will  actually 
spray  as.  we  do  in  this  region  and  give  our  meth<Kls  the  trial  they 
deserve,  the  sole  puriMwe  of  this  article  will  have  bw»n  acc<miplished. 
But  an  apathy  to  succ<*ssful  meth<»ds  if  continuiMl  will  be  detrimental 
to  the  profi'ssion  of  economic  ent<miolog>*.  <»spe<'ially  when  the  insects 
concemetl  are  as  pmminent  as  the  San  Jos«'»  wale  and  the  codlini^ 
moth. 

REPORT  OF  THE  SIXTH  ANNUAL   MEETING  OF  THE 

AMERICAN  ASSOCIATION  OF  HORTICULTURAL 

INSPECTORS 

The  sixth  annual  met*tiiig  of  this  asMM*iation  was  held  at  the 
WindsorC'lifton  Hotel,  Chicago.  III.,  I)ewml)er  27,  1907.  Mr.  A.  P. 
Burgess.  Washington,  D.  ('.,  pn^sithnl  and  Prof.  James  Troop,  La- 
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fayette,  Ind.,  secretary  of  the  association,  was  also  present.  The  fol- 
lowing twenty-one  states  were  represented  by  the  official  inspectors 
or  deputy  inspectors:  Connecticut,  Dr.  W.  E.  Britton;  Georgia,  Mr. 
E.  L.  Worsham;  Idaho,  Mr.  J.  R.  Field;  Illinois,  Dr.  S.  A.  Forbes 
and  Mr.  J.  A.  West;  Iowa,  Prof.  H.  E.  Summers;  Kansas,  Dr.  T.  J. 
Headlee;  Louisiana,  Prof.  Wilmon  Newell;  Massachusetts,  Dr.  H.  T. 
Fernald ;  Maryland,  Prof.  T.  B.  Symons ;  Michigan,  Prof.  L.  R.  Taft ; 
Minnesota,  Prof.  F.  L.  Washburn;  Nebraska,  Prof.  Lawrence  Bruner; 
New  Hampshire,  Prof.  E.  D.  Sanderson ;  New  Jersey,  Dr.  J.  B.  Smith; 
New  York,  Mr.  P.  L.  Heusted ;  North  Carolina,  Prof.  Franklin  Sher- 
man, Jr.;  Oklahoma,  Prof.  John  F.  Nicholson;  Pennsylvania,  Mr.  E. 
B.  Engle;  Tennessee,  Prof.  H.  A.  Morgan  and  Prof.  G.  M.  Bentley; 
Virginia,  Prof.  J.  L.  Phillips;  West  Virginia,  Prof.  W.  E.  Rumsey 
and  Prof.  Fred  E.  Brooks.  Official  entomologists  not  directly  con- 
nected with  horticultural  inspection  work  were  also  present  from 
Alabama,  Delaware,  Indiana,  Maine,  Missouri,  Ohio  and  the  District 
of  Columbia.  The  American  Association  of  Nurserymen  was  repre- 
sented by  its  President,  Mr.  J.  L.  Hill  of  Des  Moines,  Iowa,  Prof. 
John  Craig,  Ithaca,  N.  Y.,  Mr.  Orlando  Harrison,  Berlin,  Maryland, 
and  Col.  C.  L.  Watrous,  Des  Moines,  Iowa. 

A  report  was  presented  by  Mr.  Orlando  Harrison,  chairman  of  the 
joint  committee  on  national  law  for  the  control  of  introduced  insect 
pests,  as  follows: 

**To  the  Members  of  the  American  Association  of  Horticultural  In- 
spectors, 

** Gentlemen:  As  chairman  of  the  committee  on  uniform  inspec- 
tion of  nursery  stock  for  the  American  Association  of  Nurserymen 
appointed  by  our  president  at  our  last  annusrt  meeting,  it  is  a  pleasure 
to  say  that  I  sent  out  about  88  letters  to  various  nurserymen  and  have 
received  60  replies,  sufficient  to  indicate  that  they  are  desirous  of  some 
action  being  taken  along  the  line  of  uniform  inspection,  and  from  the 
information  gathered,  it  is  safe  to  say  that  the  majority  of  nursery- 
men welcome  inspection  by  the  entomologists  or  by  competent  assist- 
ants, and  also  by  pathologists,  and  a  better  understanding  is  desired 
on  the  part  of  the  nurserymen  of  what  is  expected  of  them. 

**It  was  clearly  shown  in  the  correspondence  which  I  received  that 
the  majority  of  our  nurserymen  desire  a  change  in  conflicting  laws 
of  the  various  states.  They  want  one  inspection,  and  one  certificate 
which  will  permit  them  to  ship  into  the  various  states. 

**It  is  also  clearly  shown  by  their  correspondence  that  something 
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must  be  done  for  their  relief,  as  the  excessive  amount  of  red  tape  is 
expensive  under  present  conditions. 

"I  am  here  to  tell  you  that  the  nurserymen  are  anxious  to  cooperate 
witfai  you  in  combating,  controlling  and  stamping  out,  if  possible,  the 
insect  pests  and  diseases  that  are  liable  to  be  found  in  the  nursery. 
We  realize  that  it  is  our  duty  to  our  customers,  and  to  you  horticul- 
tural inspectors,  as  our  representatives  who  issue  the  certificates,  that 
you  be  placed  in  the  proper  light  with  each  other  and  with  the  grower 
in  issuing  these  certificates  from  one  state  to  another ;  but  it  does  seem 
to  us  that  more  attention  should  be  paid  by  the  inspectors  to  neglected 
orchards  near  a  nursery,  and  the  various  shade,  ornamental  and  fruit 
trees  conunonly  found  in  a  city  or  small  town  near  a  nursery,  and  in 
making  your  demand  on  the  nurseryman,  a  similar  demand  should  be 
made  ui)on  the  owners  of  such  property.  The  nursery  business  is 
now  already  overtaxed  and  we  desire  co<>peration  with  inspectors  in 
causing  such  places  to  be  treated  or  destroyed.  We  pray  you  not  to 
overlook  the  other  fellow,  just  across  the  fence,  who  is  more  dangerous 
to  us  than  the  man  who  would  set  fire  to  our  buildings. 

**I  heartily  join  in  the  sentiments  expresstKl  by  our  President,  Mr. 
Hill,  this  aftem(K)n  at  the  meeting  of  the  entoniolctgists,  and  my  only 
desire  is  that  you  will  all  actively  coiiperate  in  bringing  about  the 
desired  legislation. 

**I  would  be  pleased  to  see  this  sKsociation  endorse  the  resolutions 
as  presented  to  the  Ass<K'iation  of  Economic  Entomologists  this  after- 
no<m.  I  thank  you  for  the  opportunity  (»f  presenting  this  matter 
before  you.  and  hofx*  for  your  earnest  consideration  of  the  same." 

This  (Nimmittee  also  pres«*nted,  through  Dr.  S.  A.  Forbes  of  Ur- 
bana.  111.,  th(»  following  resoluti<ms.  which  were  the  same  as  those  en- 
dorsed by  the  Asjw>ciation  of  Economic  Entomologists,  and  they  were 
unanimously  adopted: 

A. — Rnolvrd,  That  the  Socretary  of  Af^riculture  nhould  Ih>  empowered  to 
make  remilatlonH  f?f)venilni?  itnimrtatlotiH  liabli>  to  harN>r  Innect  pextff  or  plant 
diseases:  to  require  Hu<*h  ituportatlonH  to  be  aorompanled  by  the  certiflcate  of 
a  duly  accredited  entomolOfclRt  of  the  country*  In  which  Kald  shlpmentn  origi- 
nate; or  In  the  alMienct*  of  Huch  certificate,  to  make  liinpectlon  of  Much  ship- 
menta.  by  (t>nipet(*iit  a^entn.  at  point  of  dentinatlon  and  that  Huflldent  appro- 
priation be  made  for  thl>*  purp<»Me  l»y  ConsrcKS. 

B. —  (1).  That  Congress  Im'  anked  to  enact  a  law  em|K>werinfc  the  Set'retary 
of  Agriculture  to  iiwue  <*ertlfl<ate»  of  nursery  Innpet^tlon.  an  nearly  uniform 
as  pomlble,  to  all  nun«erleti  In  the  t'nited  States  enKUglnK  In  Intemtate  trade, 
upon  prop4*r  innptH'tion  of  nuch  nurnerleH  by  duly  authorlzefl  representatives 
of  the  r.  8.  Dept.  of  Aicrl(*ulture  or  by  atate  <ifll<lal(«  approved  by  the  Se^^retary 
of  Agriculture  for  that  purpose,  and  that  Hufflclent  appropriation  be  made 
therefor. 
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(2)  That  all  state  or  territorial  officials  in  charge  of  nursery  inspection  be 
urged  to  accept  the  certificates  at  their  face  value,  and  that  in  states  where 
laws  are  now  in  force  which  will  not  allow  the  acceptance  of  such  certificates, 
the  inspection  departm^ts  be  requested  to  endeavQr  to  secure  such  state  legis- 
lation as  will  make  this  possible. 

C. — That  Congress  should  authorize  the  Secretary  of  Agriculture  to  proceed 
to  exterminate  or  control  imported  Insects  or  plant  diseases,  or  any  insect 
previously  native  to  a  restricted  locality,  but  which  may  become  migratory 
and  threaten  the  whole  country,  whenever  in  his  Judgment  such  action  is  prac- 
ticable, and  that  an  appropriation  be  made  for  this  purpose  as  a  reserve  fund 
for  emergency  use  against  any  such  pest  which  may  arise. 

D. — The  joint  committee  proposes  to  have  two  bills  prepared  for  introduc- 
tion in  Congress,  one  of  these  embracing  the  subject  matter  of  sections  A  and 
B  above,  and  the  other  embracing  only  the  subject  matter  of  Section  C,  and 
that  if  the  passage  of  both  measures  be  found  impracticable  or  impossible,  then 
all  efforts  be  conc^trated  in  the  attempt  to  secure  passage  of  the  bill  involv- 
ing the  certification  and  inspection  of  imports  and  the  control  of  nursery  stock 
shipments  entering  into  interstate  trade,  as  above  outlined. 

As  the  authors  of  papers  to  be  presented  at  this  meeting  were  ab- 
senty  the  questions  for  general  discussion  were  considered  as  follows: 

1.  Is  the  method  of  dipping  nursery  stock  in  a  contact  insecticide 
as  satisfactory  as  fumigation? 

The  discussion  of  this  question  brought  out  the  fact  that  in  the 
Northwestern  states  the  dipping  of  nursery  stock  for  destroying  San 
Jos6  scale  is  considered  an  efficient  remedy.  No  extensive  experi- 
ments along  this  line  were  reported,  showing  that  this  method  was 
more  effective  than  fumigation.  After  general  discussion  the  con- 
census of  opinion  was  that  fumigation  was  preferable,  and  that  no 
harm  would  result  to  the  trees  if  the  work  was  properly  done. 

2.  What  further  precautions,  if  any,  than  those  employed  now  can 
be  adopted  to  prevent  the  dissemination  or  injury  caused  by  crown- 
gall  t 

This  question  was  thoroughly  discussed,  but  no  better  plan  was 
proposed  than  the  one  now  in  general  use,  namely,  the  destruction  of 
infested  trees  and  plants. 

3.  What  privileges  shall  be  allowed  in  the  purchase  and  sale  of, 
nursery  stock  known  to  be  scaly  by  both  purchaser  and  seller? 

This  question  brought  out  a  general  discussion  and  exchange  of 
views  from  many  of  the  inspectors  and  entomologists  present.  The 
attitude  taken  on  this  matter  seemed  to  depend  largely  on  the  local 
conditions.  No  definite  action  was  taken  by  the  association,  but  the 
prevailing  sentiment  indicated  that  it  was  unwise  to  allow  the  ship- 
ment of  stock  known  to  be  infested. 

The  following  officers  were  elected  for  the  ensuing  year:  Presi- 
dent, Prof.  H.  E.  Sununers,  Ames,  Iowa;  Vice-President,  Prof.  P.  L. 
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Washburn,   St.   Anthony  Park.   Minnesota;   Secretary,   Prof.   T.   B. 
Symons,  Collejre  Park,  Maryland. 

The  association  then  adjourned  to  meet  in  joint  session  with  the 
Association  of  Economic  Entomoloprists  at  10  o'clock  the  following 
mominfi:,  when  papers  and  discussions  of  special  interest  to  both  asso- 
ciations were  presented.  The  report  of  the  joint  session  is  included 
in  the  annual  report  of  the  Association  of  Economic  Entomologists. 

James  Tboop.  Secretary. 


NATIONAL  INSECTICIDE  BILL 

As  intimated  in  the  last  number  of  the  JorRN.VL.  measures  looking 
toward  the  national  control  of  insecticides  and  fuuKieides  have  been 
introduced  into  Conjn'ess;  Senate  Bill  6515  by  Senator  A.  B.  Kit- 
tnnlge  of  North  Dakota,  and  House  Bill  21318  by  Hon.  Frank  A. 
Low*den  of  IIIin<»is.  w*hich  bills  are  practically  identical.  The  Senate 
bill  was  referrtni  to  the  Committer*  on  Aj?riculture  and  Forestry,  of 
which  Senator  II.  C.  Ilansbrough  is  chairman,  and  the  House  bill  has 
been  referred  to  the  Committee  on  Interstate  Commerce,  of  which 
Hon.  William  P.  Hepburn  is  chairman.  Copies  of  the  Senate  bill 
have  been  sent  to  all  leading:  members  of  the  Association  of  Economic 
Entomologists,  Experiment  Station  din»ctors,  official  chemists,  manu- 
facturers and  others  interested  in  such  legislation.  From  an  exten- 
sive corresptmdence.  it  is  very  evident  that  thi»n»  is  a  widespread  senti- 
ment among  the  leading:  manufa<'turers  in  favor  of  such  legislation. 
Several  minor  amendments  to  the  bills  intriMlueed  are  undoubttnlly 
desirable. 

It  now  seems  pr<»bahle  that  a  conference  l)etwtM»n  the  manufat^turers, 
chemists  and  entomologists  will  be  held  in  the  near  future,  at  which 
time  desirable  amendments  will  he  agreed  upon.  The  chairman  of 
your  4»ommittee  l)eirs  t«>  re«|nest  that  the  t»ntomnlo>Fists  carefully  scru- 
tinize this  measure  and  send  him  any  definite  su^^(*stions  as  to  desir- 
able amendments.  There  seems  no  probability  of  the  measure  paus- 
ing at  this  s«»ssi(m  of  Congress,  but  it  will  undoubtedly  1h>  re-intro- 
duced next  I)<M»enil)er,  and  it  is  unrtnl  that  it  be  calle<l  to  the  attention 
of  state  and  local  fruit  and  truck  irrnwers'  organizations,  and  others 
who  would  Ik»  inten»sted  in  its  pas.sau'e.  and  that  they  Im>  urged  to 
follow  the  course  of  this  legislation  and  ai<l  it  as  much  as  possible.  It 
seems  that  its  pas.sagi*  will  depend  very  largely  ui)on  how  much  public 
sentiment  is  shown  in  its  favor,  as  we  believe  that  there  will  not  be 
any  serious  organized  op|N)sition. 

E.  DWIGIIT  Sa^tdcbhon. 
Chairman,  Commithe  oh  Proprietary  ln4**clUHdei, 
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OBSERVATIONS   ON   THE   GENUS   CONTARINIA 

By  E.  P.  Felt,  Albany,  N,  Y. 

This  genus  is  of  economic  importance,  despite  the  fact  that  the 
insect  Americans  have  hitherto  known  as  Diplosis  or  Contarinia  tritici 
Kirby  can  not  be  referred  thereto.  In  passing,  we  wish  to  state  that 
there  is  some  question  as  to  the  identity  of  Diplosis  tritici,  and  the 
writer  would  appreciate  most  thoroughly  any  assistance  other  ento- 
mologists could  give  in  the  way  of  securing  additional  material  this 
season.  Similarly,  Diplosis  violicola  Coq.,  though  a  species  of  much 
importance  to  violet  growers,  can  not  be  retained  in  this  genus. 

One  of  the  best  known  members  of  the  genus  is  C.  pyrivora  Riley, 
an  insect  which  was  brought  into  this  country  about  1877  and  which 
has  caused  a  large  amount  of  injury  to  pear  growers,  particularly  in 
Connecticut,  New  York  and  New  Jersey.  This  importation  is  a  very 
well  marked  form,  differing  so  widely  from  American  species  that  one 
antennal  segment  of  the  male  is  sufficient  for  its  recognition.  Careful 
comparisons  between  American-bred  insects  and  others  received  from 
Europe  have  established  the  identity  of  the  two  beyond  question. 
There  is  but  one  generation  annually,  the  larvae  wintering  in  the 
ground  in  oval,  silken  cocoons,  the  adults  appearing  about  the  time 
pears  are  in  bloom.  According  to  Schmidberger,  the  eggs  are  depos- 
ited on  the  anthers  of  the  closed  blossom  to  the  number  of  10  or  12, 
and  in  warm  weather  hatch  in  about  four  days.  The  young  larvae 
develop  rapidly,  penetrating  to  the  core  and  feeding  upon  the  interior. 
The  affected  fruit  becomes  characteristically  deformed.  June  rains 
cause  it  to  crack  and  decay  rapidly,  thus  allowing  the  larvae  to  escape 
and  enter  the  soil,  imagoes  developing  the  following  spring. 

The  recent  studies  of  Mr.  C.  R.  Ball  have  shown  that  Contarinia 
(Diplosis)  sorghicola  Coq.  may  be  responsible  for  the  failure  of  sor- 
ghum to  produce  a  full  crop  of  seed  in  our  southern  states.  This 
trouble,  Mr.  Ball  states,  has  been  variously  attributed  to  fungi,  insects 
and  unfavorable  meteorlogical  conditions,  such  as  excessive  precipi- 
tation, high  humidity,  severe  drought  and  hot  winds.  Mr.  Ball's 
experiments  showed  that  heads  protected  from  the  midge  were  uni- 
formly fertile  where  the  growth  was  normal,  while  those  exposed  dur- 
ing the  first  half  of  anthesis  and  then  protected  were  sterile  in  the  up- 
per portion  and  well  seeded  below.  Mr.  Ball  succeeded  in  rearing 
from  500  to  1,160  midges  from  each  of  several  infested  heads.  He 
also  reared  a  parasite  from  this  insect  referable  to  the  genus  Apros- 
tocetus. 
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A  widely  distributed  form  in  the  eastern  states,  Coniarinia  liri(h 
dendri  0.  S.,  is  responsible  for  a  beautiful  and  characteristic  blister 
gall  upon  the  leaves  of  tulip,  Liriodcndron,  The  gall  is  a  nearly  cir- 
cular, somewhat  convex  blister  mine  about  5  mm.  in  diameter.  The 
dark  brown  center  is  surrounded  by  a  light  brown,  irregular  area 
which  is  slightly  darker  on  its  upper  margin,  the  coloration  of  both 
surfaces  being  approximately  the  same.  The  partly  developed  gall 
has  a  dark  brown,  slightly  elevated,  circular  central  portion  sur- 
rounded by  pale  green,  which  in  turn  is  encircleil  by  pale  yellow,  shad- 
ing into  pale  green  and  that  again  into  the  color  of  the  normal  leaf 
tissue.  This  species  was  first  reared  by  Mr.  J.  G.  Jack  and  brief  de- 
scriptions published  of  the  gall,  Iar\'a  and  adult  in  1889.  Mr.  Jack's 
observations  show  that  in  the  vicinity  of  Boston  there  are  three  or 
more  generations  annually,  the  broods  so  overlapping  that  some  larvae 
may  be  found  at  almost  any  time.  He  states  that  the  first  eggs  are 
probably  laid  in  the  spring  on  the  unfolding  leaves,  while  the  last 
larv«  attain  full  growth  about  the  end  of  September.  The  trans- 
formations occur  in  the  ground,  the  late  appearing  larvTE  probably  re- 
maining unchanged  till  spring.  This  gall  insect  is  so  abundant  in 
many  places  as  to  seriously  affect  the  foliage  of  its  food  plant. 

Contarinia  ancfuusi  Riley,  originally  descril>ed  as  Cecidomyia  cup- 
resm-anatiassi,  is  another  menilM»r  of  this  genus,  chiefly  interesting 
because  of  the  characteristic  gall  it  produces  on  cypress  twigs.  Tax- 
odium  disiichutn.  This  gall  is  a  pale  brown,  sparsely  pruinose,  ovate 
swelling  on  the  twig  some  1.25  cm.  long  and  bearing  numerous  trans- 
verse, knife-edge-like  elevations.  This  deformity  is  evidently  an  en- 
largement of  the  gn)wing  stem,  the  transverse  elevaticms  correspond- 
ing to  the  leaf  scars.  The  normal  fibers  of  the  twig  are  easily  detected 
in  the  central  portion  of  the  gall,  which  later  may  contain  from  three 
to  eight  lan'A'  in  a  spongy,  golden  l)rown  mass.  Adults  were  bred  in 
May  and  there  is  prohal>ly  but  one  g(*n(*rati<»n  annually. 

The  Eun)|H»an  ('ontarinin  rumicis  Low.  was  l>rtKl  last  July  from  red- 
dish or  brown  seeils  of  curli»d  dock,  Kumix  crispus,  taken  at  Newport, 
X.  Y.  Professor  Trail  states,  in  the  Scottish  \aturalist,  that  this 
species  also  occurs  in  the  swollen  buds  of  sheep-sorrel,  Kumex  aceU 
osella.  This  weinl  is  abundant  in  our  sertion  of  the  country  and  it 
is  somewhat  surprising,  if  it  has  this  habit  in  America,  that  we  have 
not  taken  this  species  at  large  in  our  extensive  collecting  during  the 
last  two  or  three  years. 

Contarinia  gonftjpii  Felt  is  a  sj^ecies  which  has  recently  been  brought 
to  attention  l>ecause  of  its  injuring  cotton  in  the  British  West  Indiet. 
Xo  inf<»rnuition  is  at  hand  as  to  the  pnM*ise  rhararttT  of  the  damage* 
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Contarinia  setigera  Lintn.  was  bred  a  number  of  years  ago  by  the 
late  Doctor  Lintner,  from  shoots  of  musk  melon,  the  young  leaves  of 
which  had  been  transformed  into  a  small,  irregular,  subovate,  downy 
gall,  presumably  made  by  this  insect. 

Contarinia  negundifolia  Felt  MS.  was  reared  from  the  leaves  of  box 
elder,  Negundo  aceroides,  collected  in  Virginia  by  Mr.  Theodore  Per- 
gande  May  12,  1884.  Mr.  Pergande  states  that  the  larvae  deserted 
the  galls  May  15  and  entered  the  ground,  remaining  there  until  the 
following  spring.  It  is  possible  that  this  last  named  species  may  prove 
to  be  identical  with  Cecidomyia  negundinis  Gill.,  a  species  which  has 
been  recorded  by  Professor  Gillette  as  being  quite  injurious  to  box 
elder  trees  on  the  college  campus  at  Ames,  Iowa.  It  has  been  im- 
possible up  to  the  present  to  obtain  for' comparison  specimens  of  the 
last  named  form. 

There  are  several  other  American  species  referable  to  this  genus, 
some  with  unknown  habits.  Contarinia  perfoliata  Felt  MS.  was  bred 
in  August,  1907,  from  the  florets  of  thoroughwort,  Eupaiorium  per- 
foliatum.  Another  undescribed  species,  Contarinia  quercifolia  Felt 
MS.,  has  been  reared  from  oak,  presumably  in  connection  with  a  Cyn- 
ipid  gall,  though  we  have  no  exact  record  in  respect  to  the  same.  Con- 
tarinia agrimoniae  Felt  was  reared  in  September,  1907,  from  yellow- 
ish larvae  in  the  florets  of  Agrimonia  eupatoria  taken  at  Bath,  N.  Y. 
Contarinia  virginianiae  Felt,  originally  described  as  Cecidomyia,  was 
bred  June  1  by  Dr.  James  Fletcher,  from  the  deformed  fruit  of 
Prunus  virginiana.  Another  undescribed  species,  Contarinia  clewr 
atidis  Felt  MS.,  has  been  reared  from  an  irregular  subglobular  gall 
taken  on  clematis  at  Newport,  N.  Y.,  July  24,  1907. 

The  above  shows  that  members  of  the  genus  Contarinia,  as  at  pres- 
ent restricted,  display  a  marked  preference  for  florets,  fruits  or  buds, 
C  liriodendri  and  C.  anan<issi  being  marked  exceptions  thereto,  though 
the  latter  is  more  apparent  than  real,  since  the  gall  appears  to  be  de- 
veloped from  the  rapidly  growing,  more  tender  portion  of  the  twig, 
which  is  consequently  allied  to  floral  and  bud  tissues  noted  above. 
There  seems  to  be  no  rule  as  to  the  number  of  generations  produced 
annually  by  members  of  this  genus.  A  few  forms  at  least  breed 
throughout  the  season,  while  others,  apparently  limited  by  conditions 
presented  by  the  food  plant,  have  but  one  generation  annually.  This 
limitation  of  the  number  of  generations  by  conditions  of  the  food  plant 
agrees  with  observations  made  upon  better  known  species  of  the  group, 
such  as  Mayetiola  destructor  Say. 
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The  edlVora  will  thmnkfallj  reoeire  news  Items  and  other  matter  likely  to  be  of  ta- 
tereet  to  •uhacribeni.  Papers  will  be  pabliahed,  no  far  as  possible,  la  the  order  of  re- 
oeptioo.  All  extended  contrlbations,  at  least,  ahoold  be  In  the  hands  of  the  editor  the 
first  of  the  month  preceding  pablloatlon.  Reprints  of  contributions  may  be  obtained 
at  eoet.  Minor  line  flgnres  will  be  reprodnoed  without  charge,  but  the  engrarlng  of  larver 
Ulostrations  must  be  borne  by  contributors  or  the  electrotypes  supplied.  The  receipt 
of  all  papers  will  be  aoknowledged.-^Boe. 

The  importance  of  accurate  biological  data  cannot  be  questioned, 
despite  the  fact  that  all  too  frequently  it  is  lacking  in  the  case  of  some 
of  our  common  destructive  insects.  Several  years  ago  Mr.  A.  A. 
Oirault  commenced  a  series  of  tabulations  of  the  number  of  eggs  de- 
posited by  various  species  and,  thanks  to  his  activity,  we  have  exact 
data  relating  to  some  nine  species,  the  majority  of  them  being  of 
economic  importance.  These  are  by  no  means  the  only  figures  in  this 
field,  yet  they  indicate  a  line  of  productive  activity.  Our  attention 
has  recently  been  calle<l  to  another  series  of  exceedingly  timely  sta- 
tistics, in  view  of  the  present  great  interest  in  parasitic  insects.  Mr. 
H.  J.  Quayle*  states  that  the  browTi  scale,  Eulccanium  armeniacum^ 
is  supposed  to  be  controlled  by  its  parasite.  Corny s  fusra,  its  eflRciency 
usually  being  estimatecl  at  95%.  Nevertheless,  a  statiNtic*al  study  of 
specimens  from  66  different  orchards  shows  a  range  from  1.9  to  60% 
in  the  number  parasitized,  the  average  being  12.27^.  This  study 
should  be  continued,  as  figures  for  one  year  an»  not  conclusive.  Mr. 
Quayle  calls  attention  to  the  fact  that  other  agents  are  responsible 
for  the  destruction  of  a  nunil)er  <»f  the  H<»ale  in.sects,  and  all  too  fre- 
quently these  latter  appear  to  l)e  unnoticed.  Parasites  have  deserv- 
edly received  (^)nsiderable  attention  and  oeeasi<mally  there  is  no 
doubt  but  what  they  may  be  resp<msible  for  the  destruction  of  95  or 
even  a  higher  percentage  of  their  hosts.  Then»  is  an  abundant  oppor- 
tunity for  extensive  studit*s  of  various  parasites  in  order  to  establish 
beyond  questitm  their  tnie  value  as  natural  eh(*cks.  It  is  presumable 
that  the  work  of  iiniM^rting  parasites  of  the  gipsy  and  brown-tail  moths 
will  give  considerable  additional  information  ui>on  this  phase  of 
biological  scien<v.  There  is  also  great  need  of  more  extended  infor- 
maticm  of  this  character  res|H»cting  many  of  our  native  species. 

•  Soience,  May  is,  itot.    t7:im-M, 
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Third  Annual  Report  of  the  Superintendent  for  Suppressing  the 
Gipsy  and  Brown-tail  Moths,  liy  A.  IL  Kikkuvnd,  January.  1^08, 
p.  1-228, 

This  rt*port  is  a  State  document  of  more  thau  ortJiDary  interest,  slDce 
deals  with  two  Insert  pestsf  of  natioDal  importance.  The  local  authorltle 
have  concentrated  their  efforts  upon  keeping  the  insects  In  control  in  the 
residential  sections,  while  agents  of  the  Federal  Bureau  of  Entomology  have 
given  special  attention  to  tree^^  along  some  8,000  miles  of  streets  and  tlio?ie 
overhanging  railroads  and  other  II ne^  of  travel.  The  special  purpose  uf  thi» 
latter  Hue  of  work  is  to  prevent  further  spread  by  means  of  automobiles. 
Mr  Kirkland  reports  a  most  hearty  cooperation  as  a  whole  on  the  part  of 
local  ofllclal^  and  citizens.  A  feature  of  special  iutere«t  to  entomologists  is 
the  condensed  data  respecting  the  t*o44t  of  ^praylnR  operations  under  varylr 
conditions,  together  with  observntluus  upon  tlie  adiiptability  of  various  forn 
of  spray  outfits.  The  cost  of  application  ranged  from  136.25  per  acre  or 
approximately  7G.3  cents  per  tree  in  n  woodland  cimsisthig  of  pine  and  hard 
wood  ranging  from  30  to  50  feet  In  height,  aiul  where  it  was  nec^si^ary  to 
climb  BO'S  of  the  trees,  down  to  |2,4(»  per  acre  or  3  cents  per  tree  in  a  wrMxilnnd 
Elong  a  roadside,  with  the  trees  ranging  from  20  to  60  feet  In  height.  The 
first  treatment  was  under  adverse  tx>ndltion^.  while  in  the  second  instance 
there  were  comparatively  few  hin<!rancea.  Obviously  It  will  be  niH^essary  tn 
continue  extensive  sprayings  for  several  years  at  least,  and  an  Investigation 
of  the  best  and  most  efficient  methods  is  of  utmost  importance,  particularly  in 
woodlands.  The  report  shows  that  woodlands  present  n  serious  problem  r»wlng 
to  their  low  valuation  and  to  the  dilBcuIties  Incidental  To  treatment.  The 
deslralilllty  of  more  economical  methods  of  fighting  the  pe«tH  In  such  situa- 
tions is  obvious  to  all  familiar  with  the  cHmdltlon^*.  Some  Interesting  data 
Is  given  concern Ing  the  effect  of  spraylmtr  ujion  binl  life,  and  also  the 
danger  to  stock  where  large  anjnnnts  of  pot.M>n  are  applied,  particularly  wiUi 
A  coarse  spray.  The  ability  of  the  young  gipsy  moth  caterpillars  to  live 
upon  white  pine  has  been  the  subject  of  careful  Investlgatlona  and  the  Indi- 
cations are  that  In  woodlands  where  there  is  a  conslderatde  proimrtion  of 
pine,  important  rooilifications  in  methods  ma^v  be  Int  rod  need  and  the  inaect 
controlkHj  with  a  resultant  large  saving  In  the  cost  of  control. 

The  Importation  of  parasiici  has  l»een  vigortmHly  pushed  and  a  larg 
number  and  greater  variety  obtained  than  hi  any  prece«llng  year  I^rge  nnm- 
hers  of  parasitized  individuals  of  both  the  gipsy  moth  and  the  brown*tnli  moth 
were  received,  the  parasites  reared  and  liberated  under  favorable  conditions. 
This  phase  of  the  work  has  been  aptly  characterlzetl  by  Air.  J^unstiury  of 
South  Africa  as  more  Important  than  any  other  feature*  Fourteen  species  of 
Hymenoptera  and  twentyfour  species  of  Dlptera  were  bred  from  the  ma- 
tertaL  several  species  being  lilteratett  In  large  numb^^rs  and  some  pausing  the 
winter  of  1906-''07  In  safety.  Four  species  «>f  preda*^»us  beetles*  two  of  Calo- 
soma  and  two  of  Carabus.  have  been  importefl  and  one  at  least  of  the  former 
has  wintered  In  safety. 

The  most  tuterosting  portion  of  the  report  to  American  Entomolofltts  It 
that  part  giving  the  conclusions  of  various  specialists  Invited  to  inspect  the 


no  JOURNAL    OF    BCONOMIC    B>rrOMOLO<;Y  [Vol.  1 

work  of  importing  parasites.  Representative  entoniologistM,  not  only  from 
America  but  from  Europe.  South  Africa  and  even  Australia,  personally  inves- 
tigated the  methodR  employed  and  all  unanimously  agreed  in  commending 
the  work  in  all  its  phases  most  highly.  There  Is.  in  all  the  reports,  unquali- 
fied endorsement  of  the  Superintendent  for  placing  the  execution  of  this  work 
in  the  hands  of  Dr.  L.  O.  Howard.  Chief  of  the  Bureau  of  Entomology.  Fur- 
thermore, several  have  taken  the  pains  to  look  Into  the  proposition  made  sev- 
eral years  ago  by  certain  Western  parties,  and  have  unhesitatingly  given  a 
decision  in  favor  of  the  work  being  conducted  by  the  party  now  charged  with 
its  execution.  Certain  suggestions  were  made  by  various  entomologists,  such 
as  further  Investigation  of  fungous  diseases,  the  importance  of  the  biological 
study  of  the  various  parasites,  and  in  particular,  the  advisability  of  securing 
certain  parasitic  enemies  of  the  gipsy  moth  known  to  exist  in  Japan.  It  la 
gratifying  to  state  that  the  wisdom  of  most  of  these  suggestions  had  been 
previously  recognized  and  that  steps  have  already  been  taken  for  the  carrying 
out  of  some.  This  investigation  by  independent  entomologlnts  from  widely 
separated  localities  should  settle  for  all  time  any  hostile  rrltl<*lsm  of  the 
methods  now  employed.  Ample  funds  should  be  made  available  for  the  work 
with  parasites,  because  If  it  Is  worth  doing  at  all  It  Is  worth  doing 
thoroughly.  No  stone  should  be  left  unturned  In  the  search  for  efficient  ene- 
mies of  these  two  destructive  insects. 

The  report  as  a  whole  is  most  commendable,  presenting  a  maximum  of  in- 
formation in  a  minimum  of  space,  and  in  a  most  accessible  form.  There 
seems  to  be  but  one  omission,  namely,  some  statement  as  to  the  territory 
DOW  occupied  by  the  brown-tall  moth.  B.  P.  F. 

Seventh  Report  of  the  Sute  Entomologist,  by  W.  E.  Britton. 
Report  of  the  Connecticut  Agricultural  P^xperiiiieiit  Station,  1907, 
Part  5,  p.  265-338. 

This  report  contains  several  valuable  contributions.  One  on  various  gases 
for  fumigating  nursery  trees,  a  summary  of  whl<h  was  given  liefore  the 
Chicago  meeting  of  the  Eitmomio  Entoniolt>glKtH  and  It*  ptihllMlied  on  p.  110-lS. 
The  results  of  experiments  with  different  brands  uf  soluble  or  misclble  oils 
are  glicen.  showing  an  efflolenfy  varying  from  95.7  to  100  per  cent.  There  la  a 
detailed,  well  Illustrated  nrt^iunt  of  the  new  peach  sawfly.  PamphiUuM  p<T- 
9icum  MacG..  an  insei't  whi<*h  may  prove  of  considerable  economic  importance. 
The  work  of  exterminating  a  nniall  colony  of  gipsy  moths  is  descTlbed  In  de- 
tail. Indl<*atlons  are  that  It  will  be  successfully  ac^complished  within  the 
next  two  or  three  years.  The  rei*ent  enactment  concerning  this  pest  Is  also 
included.  Chemical  analyses  of  lead  arsenate  and  Paris  green,  previously 
poblished  as  a  bulletin,  form  a  part  of  the  report.  Observations  are  also 
given  on  a  number  of  species  Injurious  during  the  year. 

E.  P.  P. 

The  So-CaUed  Grain  Bug  and  Other  Grain  Aphids  in  Minnesota 
in  1907,  by  F.  L.  Washburn.  Special  Report  of  the  State  Entomol- 
ogist of  Minnesota.  March,  1908,  p.  1-21. 

This  special  report  gives  a  summarised  account  of  the  grain  aphid,  7oj;o^ 
tera  fframinum.    The  differences  between  the  various  speoles  are  well  brought 
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out  by  illustration  as  well  as  description.  The  author  is  to  be  congratulated 
upon  having  produced  a  most  admirable  account  of  this  insect  and  its  allies, 
the  typography  and  illustrations  being  most  excellent. 

B.  P.  F. 

Gipsy  and  Brown-tail  Moths,  by  E.  D wight  Sanderson,  N.  H. 
Agricultural  Experiment  Station,  Bull.  136,  1908,  p.  93-156. 

This  bulletin  gives  the  distribution  of  both  species  in  New  Hampshire.  The 
gipsy  moth  occupies  the  southeastern  corner  of  the  State,  while  the  brown-tail 
moth  may  be  found  over  most  of  the  southern  third,  having  greatly  extended 
its  range.  Excellent  general  accounts,  with  a  number  of  original  illustrations, 
are  given  of  both  species,  together  with  the  recently  enacted  law. 

E.  P.  F. 


Current  Notes 

Conducted  by  the  Astocute  Editor 

Mr.  Z.  P.  Metealf,  Assistant  Entomologist  to  the  Michigan  Agri- 
tural  Experiment  Station,  has  been  appointed  Assistant  Entomologist 
to  the  North  Carolina  State  Board  of  Agriculture,  and  will  enter  upon 
his  new  duties  June  20. 

Mr.  S.  C.  Clapp  has  been  appointed  Inspector  of  Nurseries  and 
Orchards  for  the  Division  of  Entomology  of  the  North  Carolina  De- 
partment of  Agriculture,  to  succeed  Mr.  L.  M.  Smith,  resigned.  Mr. 
Clapp  is  a  native  of  North  Carolina  and  has  had  considerable  experi- 
ence in  general  nursery  and  insecticide  work. 

Mr.  Ed.  Kinney  has  begun  work  as  Assistant  in  Entomology  and 
Botany  at  the  Kentucky  Agricultural  Experiment  Station.  Mr.  Kin- 
ney has  been  a  student  at  the  Ohio  State  University  and  will  take  the 
degree  of  Bachelor  of  Scientific  Agriculture  at  the  end  of  the  present 
year. 

Mr.  C.  F.  Jackson,  A.  M.,  Assistant  in  Zoology  and  Entomology  at 
the  Ohio  State  University,  has  been  elected  Assistant  to  the  Entomolo- 
gist in  the  New  Hampshire  Agricultural  Experiment  Station. 

Mr.  N.  E.  Shaw,  a  graduate  of  the  Ohio  State  University,  who  has 
previously  been  employed  as  an  Assistant  Inspector  by  the  Ohio  State 
Board  of  Agriculture,  was  elected  Chief  of  the  Division  of  Nursery 
and  Orchard  Inspection,  and  assumed  his  duties  April  1.  Mr.  W.  E. 
Evans,  a  graduate  of  the  same  institution,  has  been  retained  as  first 
Assistant  Inspector. 

Mr.  J.  B.  Parker,  A.  M.,  Ohio  State  University,  has  been  elected 
Assistant  Entomologist  in  the  Kansas  Agricultural  Experiment  Sta- 
tion, and  took  up  the  work  May  1. 

The  summer  session  of  the  Lake  Laboratory  of  the  Ohio  State  Uni- 
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versify  will  open  June  22.  An  excellent  course  in  Entomology  is 
offered  and  abundant  opportunities  are  provided  for  research  work. 
The  Laboratory  is  located  at  Cedar  Point,  near  Sandusky,  Ohio.  Pull 
information  concernintr  courses  can  l)e  secured  by  writing  to  the 
Director,  Prof.  Herbert  Osborn,  Ohio  State  University,  Columbus, 
Ohio. 

Mr.  A.  C.  Baker  of  the  Agricultural  College,  Guelph,  Ontario,  Can- 
ada, has  been  appointed  Assistant  in  Entomology*  at  the  Minnesota 
Agricultural  Experiment  Station. 

Mr.  L.  M.  Peairs,  a  graduate  of  the  Kansas  Agricultural  College, 
has  resigned  as  Assistant  to  the  State  Entomologist  of  Illinois  and  has 
accepted  the  position  of  Assistant  Entomologist  to  the  Maryland  Agri- 
cultural Experiment  Station. 

Mr.  Franklin  G.  Pox  has  resigned  as  Assistant  in  Apicultural  In- 
vestigations in  the  Bureau  of  Entomology,  Washington,  D.  C,  and 
the  position  has  been  filled  by  the  appointment  of  Mr.  Arthur  H. 
McCray,  a  member  of  the  senior  class  at  the  Ohio  State  University. 

Mr.  R.  W.  Braucher,  a  graduate  of  the  University  of  Illinois,  has 
been  appointed  an  Assistant  in  the  Bureau  of  Entomolog>',  and  will  be 
engaged  in  the  investigation  of  deciduous  fniit  insects. 

Mr.  A.  G.  Hammer,  a  post-graduate  student  at  Cornell  University, 
has  been  appointed  an  Assistant  in  the  Bureau  of  Entomolog>\  and 
will  work  on  deciduous  fniit  insects. 

M.  A.  Vuillet,  who  is  an  Assistant  to  M.  Rene  Oberthur,  at  Rennes, 
Prance,  has  l>een  secured  by  Dr.  L.  O.  Howard  to  rear  parasites  of  the 
gipsy  and  brown-tail  moths  at  that  place  and  forward  them  to  the 
gipsy  moth  lal>or^or>'  at  Melrose  Highlands,  Mass.,  for  distribution 
in  the  moth  infest^nl  district. 

Dr.  Wm.  M.  Whwler.  Curator  of  Invertebrate  Zoiilogj'  in  the  Ameri- 
can Museum  of  Natural  History,  has  lH»en  ap|M>inted  Professor  of 
Economic  Entcmiology  in  the  (traduate  SchcKtl  of  Applied  Science  of 
Harvard  University. 


Mailed  June  15.  HiOH. 
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with  a  membranous  and  semi-opaque  shell,  and  1.5  mm.  long.     He 
says  in  his  report :     *  *  The  cavity  was  lined  with  a  reddish,  glossy  ma- 
terial, which  seemed  to  be  a  thin  skin,  separable  from  the  woody  tis- 
sues.    The  sap  was  just  beginning  to 
run  and  the  tissues  were  full  of  it. ' ' 

Of  course,  it  yet  remained  to  be 
proven  that  the  above  egg  was  that  of 
Empodsca.  No  more  eggs  were  found 
until  May  24th,  when  Mr.  R.  L.  Web- 
ster, in  charge  of  the  insect ary  and  a 
part  of  the  field  work  for  the  depart- 
ment during  the  summer,  foimd  them 
quite  numerous  in  three-year  old 
apple  stock  in  a  southern  Minnesota 
nursery.  He  reports  these  eggs  as 
being  somewhat  smaller  than  those 
found  at  St.  Anthony  Park,  measur- 
intr  A  and  .75  mm.  Mr.  Ainslie's  de-  p^^.e.  symph at Empoa,camau within 
scription  applies  so  well  to  the  later  {5?nrd"b^ck!*muXlS^^^ 
found  eggs  that  there  is  but  little  if 

any  doubt  of  their  being  those  of  the  same  species.  All  these  ''blis- 
ters*' or  pouches  containing  eggs  were  found  on  old  wood  in  the 
upper  part  of  the  trunk,  and  none  on  the-  small  twigs,  and  their 
general  shape  varied  from  that  of  a  fresh  water  mussel  or  clam  shell 
to  almost  cylindrical. 

A  small  tree  showing  a  number  of  these  blisters  was  taken  into  the 
insectary,  and  there  a  young  Empoasca  was  observed  in  the  act  of 
emerging.  This  specimen  died  before  becoming  free  from  the  blister. 
A  sketch  was  made  at  the  time  by  our  artist,  showing  the  bark  cut  back 
and  the  body  of  the  larva  below. 

We  cannot  speak  of  the  location  of  the  summer  egg  with  as  much 
certainty  as  we  can  of  the  winter  egg,  although  putting  the  evidence  in 
our  possession  with  that  of  others,  we  are  inclined  to  the  belief  that 
the  petiole  and  mid-rib,  as  well  as  the  leaf  itself,  may  be  the  places 
chosen  for  oviposition  on  the  apple  by  the  females  of  the  summer  gen- 
erations, for  Ainslie  found  on  June  25th  an  enlargement  on  a  petiole 
which  contained  the  remnant  of  an  egg  shell,  and  on  September  4th 
Webster  found  a  swelling  in  a  leaf  similar  to  that  which  character- 
ized the  presence  of  the  winter  eggs.  Only  one  was  found.  Webster 
describes  it  as  5  mm.  long,  slightly  brown,  with  a  slit  in  one  end. 

On  September  19th  in  a  large  nursery,  Mr.  Ainslie  examined  a  num- 
ber of  one  year  old  apple  trees.     These  trees  were  almost  hidden  in  a 


N.  B.— Insert  in  place  of  pages  148,  144. 
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jfniwlh  of  l>uokwheat  plaiitiHl  for  wint<*r  pn)t»H*tion.     The  ploi  had 
been  iDf(*8teil  with  leaf  hop|K'rs  earlier  in  the  ^R'a8ou,  and  a  few  were 

•  still  in  evidence.  Ever>-  portion  of  the  bark  of  several  trees  was 
'  examined  most  thoroughly  with  a  hand  lens  without  result,  but  on  a 
:  few  p<'tioleK  slight  dim'oloratious,  accompanied  in  each  case  by  an  ele- 
f                 vation  of  the  epidermis,  wen*  found.     Tht*w»  were  so  small  that  they 

were  hardly  visibh*  to  the  naked  eye.  and  were  for  the  most  part  \i>- 

•  cated  on  the  side  of  the  petiole,  and  on  the  half  nean'st  the  leaf.     One 
was  found  <m  the  un<ler  side  of  the  mid- rib.     Empoasca  lan'a*  were 

;  found  on  the  above  tret*s,  and  the  spots  on  the  petioles  werts  aciM)rdin^ 

;  to  Ainslie,  the  imly  abnormal  thin^  alM>ut  the  trees. 
I  The  buckwheat  irrowini;  am<inp4t  thi'w*  tret's  was  also  examintxl,  and 

!  two  similar  discolonnl  swellinpf  found  <m  petioles.     At  this  date  then* 

•  were  ver>'  few  KmpfHisca  on  the  tn»«*s,  but  they  were  numen>us  on  the 
I  buckwheat.  Diswction  of  some  of  this  material  on  November  9,  pre- 
i  served  in  alcohol  sinct»  SeptembcT  19,  and  not  in  ver>'  cooil  shape,  dis- 

cli»Bed  nothiuL'  of  which  we  can  speak  defmitely. 
J  While*  we  have  found  no  actual  pnM)f.  showin^^  the  l(K*ation  of  the 

e^l^s  of  the  summer  broods,  it  s(>ems  probable  that  they  are  laid  on 
leaf  or  petiole,  as  is  the  case  with  Typhlovyba  vunus.  As  if  in  cor- 
rolM>ration  of  Dr.  ^^)rb(*s'  observation.  Mr.  Webster  found  on  the 
under  side  of  an  apple  leaf  a  swellini;  similar  to  that  in  which  the 
winter  ejrgs  were  f<»und  on  \\w  bark.  This  was  found  SeptemlM»r  4th. 
and  was  the  <mly  one  diwovered.  The  swelling  was  .5  mm.  lonj?, 
slightly  bn)wnish  in  (*olor.  with  a  slit  in  one  t>nd.  I  propose  during 
the  coming  summer  to  obtain  some  li^ht  upon  this  phase  of  the  sub- 
ject, and  also  up(»n  the  date  of  e^^  laying  by  the  last  brtKid  in  the  fall, 
t  In8ectar>'  n'i'ords  of  the  stajres  of  Kfuptmsni  show  a  re<»ord  of  from 
ninet«*en  to  twenty-five  days  as  nymphs,  and  five  nymphal  stamps  Im»- 
tween  einr  and  adult.  It  was  praetieiilly  impossible  for  us  to  deter- 
mine the  length  of  eaeh  instar  exactly,  but  it  may  be  safely  said  that 
the  first  br«Mid  nymphs  hav«'  lunp*r  instars  than  th(»s(*  in  th«'  follow- 
ing hnNsis.  The  average  leii^tlis  of  indivithuils  in  the  successive 
nymphal  stau^-s  are  as  follows:  P'irst  sta^e.  .Snim. ;  s<'cond.  1.3  mm.: 
third.  1.7  mm.:  fourth.  2.1  mm.:  fifth.  2.4  mm.,  and  the  adult  3.1  mm. 
Mr.  Webster  n'ports  olnwrvinir  thesi*  h(»ppers  hoppin*;  in  the  last 
nymphal  stau'e.  in  ""U-veral  mstaiiees  b-apint;  a  distanee  of  over  a  foot. 

*  Owing  to  ail  uiifortuiiatc  (hiplieatifui  of  iiiH(t«*r.  i«MO*f«  14a  mid  144  have  b(*en 
r«*|)riiitf4i  fM>  they  fuii  In*  iiiMTtiHl  in  (•omH*t4*(l  fonii  wh«*ii  binding  the  v«ilnme. 
I^rof .  Wniihliuni  kimlly  Kuppli«-<l  thi*  nliovf'  iNtmKrnph  to  All  an  swkwHfd  viuiMH*y. 
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THE    FIRST    AND    LAST    ESSENTIAL    STEP    IN    COM- 
BATING THE  BOLL  WEEVIL^ 

By  W.  B.  Hinds.  Ph.  D. 
The  Problem  of  Weevil  Control 

Statement  of  the  Problem. — During  the  past  fifteen  years  the  Mex- 
ican cotton  boll  weevil  has  spread  throughout  Texas,  northward  to 
about  the  middle  of  Oklahoma  and  southeastward  from  that  region 
through  southern  Arkansas  nearly  to  the  Mississippi  River,  then 
southward  through  Louisiana,  covering  practically  the  entire  western 
portion  of  the  state  and  even  spreading  across  the  river  into  a  few 
of  the  southwestern  counties  of  Mississippi.  Nothing  seems  likely 
to  permanently  check  its  eastward  movement  throughout  the  other 
cotton-growing  states.  It  now  infests  practically  one  half  of  the  cot- 
ton-i^rowin^'  area  and  is  doing  damajje  whir»h  ean  hardly  be  esti- 
mated at  less  than  $25,000,000  a  year. 

To  the  entomologist  the  practical  problem  is  that  of  reducing  the 
injury  within  the  infested  area  to  the  smallest  possible  amount  and  to 
restrict  the  spread  of  the  pest  so  far  as  it  may  be  within  human  power 
to  do  so  by  the  enforcement  of  quarantine  regulations  to  prevent  its 
bein?  carried  long  distances  into  uninfested  territory  by  commercial 
agencies. 

Brief  Survey  of  the  Results  of  Investigational  Work  on  Control 

Factors  in  Natural  Control. — These  factors  are,  by  their  very  na- 
ture, inconstant  and  unreliable,  although  they  may  often  be  of  prime 
importance  and  are  apparently  of  generally  increasing  value.  The 
uncertainty  of  climatic  factors  which  are  sometimes  of  greater  im- 


iRead  before  the  A8So<*iatioii  of  Economic  Eiitomologl8t8.  at  Chicago.  IlL, 
December,  1907. 


234  JOURNAL    OF    G(*ONOMIC    KNTOMOIXMY  [Vol.  1 

p<)rtanre  than  any  otht'rs  ni^inl  only  Ix*  nientionrd  as  an  illustration  of 
this  I'laKs.  The  ^enrral  difficulty  is  that  wt*  cannot  tell  what  their 
effiH't  may  \k  until  it  bi»<Mmu*8  Um  late  to  take  proj)or  advantage  of 
the  eoiulitioiiK  which  they  produce. 

Natural  t^neniies,  iNith  prtMlaceouK  and  parasitic,  may  also  be  valu- 
able allies  in  the  i\^\\t  and  every  advanta^i*  possible  should  Ih*  taken 
of  them,  but  it  is  simply  folly  for  Xhv  cotton  planter  to  sit  idly  by 
trusting'  nature  to  do  all  of  the  control  work  for  him.  However,  it 
is  certain  that  wi*  would  have  a  much  more  hopeh'ss  task  in  attempt- 
ing <Mmtrol  without  the  help  of  thi»s<»  luitural  factors  an«l  we  may 
well  study  objcM't  lessons  of  the  stnm|ir('»<t  kin<l.  which  nature  fre- 
(|ueiitly  >riv«»s  us  as  practical  effe<*ts  which  nuui  may  himself,  in  Kome^ 
measure.  repnKluce. 

Methods  of  Direct  and  Indirect  Combat. — Naturally,  throiii^ 
their  p*neral  applicability  to  similar  problems,  the  first  re<*our8e  of 
the  entomoloirist  and  of  the  planter  as  well  is  to  iiiM^eticides.  It  it 
sufficient  \n  say  that  ** hosts"  of  th4»s4».  iMith  prtmiisin^  and  otherwine, 
have  lM»en  can»fully  testnl  and  invariably  found  practically  UKeieaa 
in  fiKhtin^  the  we<*vil.  The  most  promising  and  als«)  widely  t^ntted  of 
them  all  is  INiris  <im*n  dusttnl  on  the  yoiui^  plants  at  intervala  he- 
^innin^  In^fore  sipian^s  form,  but  its  usi*  has  proven  so  constantly  dis- 
ap|Niintinir  when  applied  that  it  has  Ihm'u  practically  abandoned  hy 
entomologists  and  by  most  planters. 

The  real  reason  for  failuri*  with  Pari.s  (irccn  appli<*s  with  e<|ual 
fonv  to  all  other  ars<*ni('als  and  to  rontact  inst*cticid(*s  as  well.  Owing 
to  the  practical  imiNissibility  of  apply iii^^  it  to  th«»s<'  partially  pro- 
teotetl  plac«'s  where  the  wc«»vils  nonnally  fei*!!.  imly  from  one  third 
to  one  half,  on  the  avcniir«*.  of  tin*  aiiult  weevils  on  the  plants  at  the 
time  of  tin*  treatment  niu  Uv  killi-d.  Thr  ver>'  lon^  peritNl  of  emer- 
^enc«*  from  hibernation  niiiki-s  tb«*  numb«*r  of  w«^*vils  on  the  planta  at 
one  time  but  a  very  small  i'mi-tion  of  tlif  i*ntin*  nuiiibtT  which  may 
survivi*  and  attack  tin-  inip  This  rmdi-rs  frtN|u«*nt  tri>atment8  neoes- 
wiry  and  tbfir  ftTfi-tJMiirsN  Is  i»nl\  piirtial  at  brst.  Tin*  immature 
stages  ranimf  bi*  r**a<-lifil  by  jiny  insfM*ti<'idc.  as  they  arc  surmunded 
ciinstantly  b\  Nrvt-nil  lavt-rs  i»r  \i*>retab|i'  tissui*.  and  ti»  peni'trate  that 
wiiulil  rfipiirr  a  pi>\\i-i'  in  tin*  inM-rtiridf  that  uoiijd  be  fatal  to  the 
plant  K<|itat«il  apfdii-atioMs  i»f  df\  I*ariN  tin-i-n  and  **f  other  in- 
srrtii-id«s  as  \\*\\  will  iit't«'n  do  mhmi*  daiiiaL't-  in  \\ir  tTiip  thmufrh  its 
barm  fill  i-tTi  rt  lipmi  tli.-  ltowiIi  id*  tin-  plant  than  wiud*!  the  W(*evila 
if  a  III 'W  I'd  1m  liit  tb«-ir  wni-st. 

\i»  iiitth«-d  "t*  appl>  iriL'  any  rtVirii-iit  fuimjrant  lias  bi-fii  found  ap- 
pli«alil»  t«»  a  titjd  iTtip  likr  iiittt»n  Small  st-al**  ♦•xfHTimt-nts  with  the 
Jfvi'Jinc    t'limiL'aiit.s   bavi*    iriiliratfil    that    w*uv  nf   tlii'iu   ctndd   he  de- 
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pended  upon  to  kill  the  immature  stages  even  if  they  would  kill  the 
adults. 

Trap  rows  are  rendered  impracticable  by  many  considerations,  but 
especially  by  the  period  of  emergence  from  hibernation  extending  far 
beyond  the  time  of  any  practicable  delay  in  the  planting  of  the  main 
crop. 

Among  the  multitude  of  machines  devised,  most  have  been  designed 
for  collecting  and  destroying  the  adults,  or  both  adults  and  the  in- 
fested fruit.  Although  some  of  them  have  been  built  at  great  ex- 
pense and  with  the  best  of  mechanical  skill,  none  has  yet  proven 
superior  to  the  practical  difficulties  encountered  in  field  operation. 
It  may  be  said  fairly  that  there  is  not  now  on  the  market  a  practicable 
machine  for  combating  the  weevil.  It  is  possible  that  the  most  prom- 
ising device  of  this  nature  is  one  originated  by  the  writer  during  the 
latter  part  of  the  season  of  1907,  which  is  now  being  patented  by  the 
Department  of  Agriculture.  But  this  machine  has  not  yet  been  tested 
upon  a  sufficiently  large  scale  to  justify  its  commendation  for  general 
use.  However,  it  belongs  rather  to  the  methods  of  cultural  control, 
since  it  combines  the  action  of  drawing  the  fallen,  infested  forms  to 
the  centers  of  the  paths  where  the  weevil  stages  will  be  mostly  de- 
stroyed by  the  action  of  the  direct  sunshine,  with  the  coincident  cul- 
tivation of  the  crop. 

The  constant  failures  experienced  in  applying  any  direct  method 
of  attack  have  made  it  necessary  that  primary  reliance  for  the  control 
of  the  weevil  should  be  placed  upon  indirect  methods  of  cultural  con- 
trol which  have  as  constantly  given  more  encouraging  results.  It  is 
now  more  than  ten  years  since  Dr.  L.  0.  Howard  first  suggested  the 
importance  of  cultural  methods  in  fighting  this  insect.  Ever  since 
that  time  in  all  of  the  extensive  work  which  has  been  carried  on  by 
the  agents  of  the  Bureau  of  Entomology,  particular  attention  has  been 
given  to  this  phase  of  the  problem.  The  general  recommendations 
worked  out  by  the  agents  of  the  Bureau  have  been  f  re<iuently  repeated 
in  various  publications  and  are  now  widely  known.  They  have  also 
been  demonstrated  in  a  practical  way  through  the  Demonstration 
Farm  work  carried  on  by  the  Bureau  of  Plant  IndustrA'.  There  is  evi- 
dent a  large  increase  in  the  proportion  of  the  most  progressive  planters 
who  have  adopted  part,  if  not  all,  of  these  recommendations.  There  can 
be  no  adequate  measurement  of  the  value  of  the  results  of  this  work  al- 
ready obtained  and  it  is  equally  certain  that  the  possible  good  results 
are  only  hejrinning  to  be  realized. 

In  the  best  sense  of  the  word,  the  methods  advocated  for  the  cul- 
tural control  of  the  weevil  constitute  a  '* system.''     The  various  steps 
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are  so  interdependent  that  Hecuring  the  full  benefit  from  any  one  of 
them  involves  the  adoption  of  many  of  the  others.  A  eareful  con- 
sideration of  each  step,  lM>th  as  to  its  indei>endent  and  interdependent 
effectiveness  se<*nis  to  justify  the  broad  general  assertion  that  the 
early  fall  destruction  of  its  food-supply— -cotton — may  reasonably  be 
called,  as  it  has  frec|uently  Inmmk  *Mhe  most  important  step  in  the  cul* 
tural  system  of  controlling  the  weevil.**  The  exhaustive  studies 
which  have  bt^^n  made  by  the  field  agents  of  the  Bureau  on  all  phases 
of  the  life  and  seasonal  histories  and  up<m  natural  and  artificial  con* 
trol  of  the  weevil  indicate  that  the  few  weeks  which  may  intervene 
between  the  maturity  of  the  bulk  of  the  cnip  and  the  time  that  is  most 
favorable  for  the  weevils  to  enter  hibematitm  (*onstitutes  the  atrat* 
egic  period  for  largely  n*ducinir  the  numlN^r  of  we<*vils  which  may 
survive  hilH^rnation  and  attack  the  crop  of  the  following  seawm.  The 
application  of  all  other  ste|>s  in  the  system  recommended  is  designed 
primarily  and  ultimately  to  render  this  i>eri<Kl  as  long  as  {MMsible  and 
to  thereby  increase  the  practical  iK>ssil)ility  of  the  general  adoption 
of  this  step  as  the  final  and  most  im|)ortant  thing  in  the  work  of  esch 
season,  and  thus  open  the  way  for  the  most  successful  results  with  the 
culture  of  a  cotton  erop  with  the  minimum  of  weevil  injury  during 
the  following  year. 

The  most  eoiivineing  exfierinients  showing  definitely  the  possihil- 
ities  of  tfnd  urgent  nee4*ssity  for  the  adoption  of  this  plan  and  also  s 
large-scalt*  field  deinonstrutioii  of  the  gn»at.  praetieal  In^nefit  obtain* 
able  in  a  community  by  its  general  adt option,  have  l)een  accom- 
plishe<l  during  the  past  year.  A  full  iiceount  of  the  ex|H»rimental 
work  is  being  pubIisli<Hl  by  the  Bureau  of  FIntoiiiology  under  the  title 
of  "IIilM*nintion  of  the  Totton  Boll  Wivvil"  by  Mr.  W.  W.  Yothers 
and  the  writer. 

Ilavini;  uiven  but  a  very  brief  ainl  partial  view  of  the  general  prob- 
lem whieb  tbf  pirs«»iii-i*  i»f  tlh'  boll  we«*vil  inevitably  pn*sents  and  of 
the  general  results  nf  tli«*  iiivrsti&ratifin  to  siH'un*  feasible  methods  of 
contntl.  th«'  writrr  would  add  a  brief  sutiiniary  of  the  data  whidi 
sup[N>rt  tbf  nuirlnsioMs  stated  as  to  tbf  t*Nsi>iitial  value  of  stalk  de- 
struetinii.  For  Xhr  sakt'  «>f  br«*vity  nnieli  im  port  ant  work  cannot  be 
meiitioni'd  [ww.  Thi-  <\t»iisiv»'  bibrriiatii'ii  ♦•\|M*riiiients  of  1!H)6- 
*07  will  aliiiif  lif  ninsifliTi'fl.  although  ini'iitii»ii  iiiav  bi*  made  of  the 
tr«*n«*ral  ri*Hults  nf  ntlii*r  luvt'stiirations  wb«'n  iienlfd  fi>r  eom|>ariaons. 

Principal   Data   Indicating   the  Importance  of  Stalk   Destnictkm 

Hibernation  Work  of  1906  *07.     Soum-  kiinwl(^lg«>  of  the  genersl 

plan  and  purpos«>  of  this  w«>rk  v«'ins  «*v<eiitial  to  a  el«*ar  nn«b*rstandinc 
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of  it«  value  and  a  correct  interpretation  of  the  results  observed.  Three 
localities,  Dallas,  Calvert  and  Victoria,  Texas,  were  selected  for  ex- 
perimental work,  as  these  represented  in  a  general  way  the  northern, 
central  and  southern  sections  of  the  state,  and  considerable  work  of  a 
similar  nature  had  been  done  at  each  place  which  might  serve  as  a 
check  or  for  comparison.  At  each  place  was  erected  a  cage  20  x  50 
feet  and  61/2  feet  high,  covered  with  14-mesh,  galvanized  wire  screen- 
ing and  having  cross-partitions  so  as  to  form  ten  sections,  each  having 
ft  ground  area  of  100  square  feet.  •  The  three  localities  offered  a  con- 
siderable range  in  geographical  and  climatic  conditions.  It  was 
planned  to  provide  similar  shelter  conditions  in  corresponding  sec- 
tions and  to  enclose  weevils  in  each  section  upon  as  nearly  the  same 
date  in  each  locality  as  might  be  possible.  The  weevils  used  were  col- 
lected in  the  immediate  locality  and  from  1,000  to  4,000  were  placed 
in  each  section,  making  a  total  of  over  75,000  in  the  three  cages. 
Observations  were  made  at  intervals,  from  the  time  weevils  were  placed 
in  the  cage  until  the  beginning  of  the  general  emergence  movement  in 
the  spring,  and  daily  thereafter.  Suitable  and  reliable  data  as  to 
climatic  conditions  were  secured  by  providing  standard  types  of 
weather  bureau  instruments  in  a  shelter  erected  beside  the  cage  in 
each  locality.  Temperature,  rainfall,  humidity  and  other  records 
were  thus  kept  throughout  the  period  covered  by  the  experiments. 
In  this  way  it  was  anticipated  that  data  might  be  obtained  bearing 
especially  upon  the  following  points  : 

1.  The  effect  of  the  time  of  entrance  into  hibernation  upon  the 
survival  of  weevils.  In  the  first  experiments  either  entrance  upon 
hibernation  or  starvation  was  forced  by  the  destruction  of  the  food 
supply.  The  geographical  range  would  naturally  increase  the  inter- 
val between  the  beginning  of  the  experiment  and  the  time  when 
weevils  would  naturally  enter  hibernation  at  each  locality. 

2.  The  effect  which  the  complete  destruction  of  the  food  supply 
at  varying  dates  might  have  upon  the  success  of  hibernation.  For 
these  experiments  the  shelter  conditions  were  made  as  uniform  and 
as  favorable  as  it  was  possible  to  make  them  in  the  different  localities. 
It  was  hoped  by  these  tests  to  determine  the  minimum  interval  which 
must  elapse  between  the  destruction  of  food  and  the  successful  hiber- 
nation of  the  weevils. 

3.  To  determine  the  effect  of  exceptionally  favorable  and  unfavor- 
able conditions  of  shelter  upon  the  successful  hibernation  of  weevils 
placed  in  the  corresponding  sections  upon  the  same  date  in  each  lo- 
cality. It  was  intended  that  the  shelter  conditions  provided  should 
be  so  exaggerated  as  to  represent  the  extremes  of  conditions  which 
might  naturally  occur  in  or  around  the  fields. 
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4.  To  doti'niiiiie  the  effect  which  varying  depths  and  ciaiweft  of  shel- 
ter ini^ht  <>xert  \\\mu  the  succcnis  of  hibeniati(»ii  and  also  upon  the 
time  of  hefrinning  and  the  range  in  the  iH'ri<Kl  of  emergt*nce  from  hi* 
bernation. 

5.  To  t(.*st  the  power  of  adaptation  to  climatic  variationK  hy  bring- 
ing weevils  fn»m  widely  separat<*d  kM-alitit^  and  hilR^rnating  them  for 
comparison  with  weevils  colh^cted  at  Dallas.  In  each  section  f<HKl  and 
shelter  conditions  were  to  he  similar. 

().  To  determine  uinui  a  lar^e  N(*ale  and  in  widely  se|iarated  lo- 
calities and  und<T  various  conditions  of  shelter  the  pro|>ortion  of 
weevils  enterinir  hilM*rnation  which  might  survive. 

7.  To  determine  the  n*lation  of  climatic  cMinditions  to  the  emergence 
period  in  each  hn^ality. 

8.  To  determine  the  longevity  of  hilK>rnat«*d  weevils  after  emer- 
gence lN)th  with  and  without  fiKKl. 

In  the  following  table  are  .summarizc^d  the  principal  points  relating 
to  the  installation  of  the  experiments  for  this  season: 

Table  L    losUlUtioo  of  hlbcmatkm  czpcriaicolf ,  190^1907 


1 

Dmte  of  SiartlDfT  Expert- 

meDtM.  itot. 

Character  of  Shelter 

Coodttlooa  aa  to  Food 

1i 

---    -  - 

Sapplled. 

Bopplr. 

& 

Itallai*. 
j  Oct.  IS 

Calvert. 

1 
Oct.  13 

Victoria. 

leaven  and  ffraM  4-&  lo. 

deep. 

twodayii. 

Oct.ie 

Oi»t.  19 

Oct.3S 

•lo. 

Btalkaoutaadlert. 

Oct.  19 

Nov.  16 

Oct.3B 

do. 

Fooil  removed  oflor  two 

Oct.  35 

(h-t.35 

Niiv. « 

Hpaaliib  moflA  bUDir  around 
fop  of  raf^e.    IjiM^fui*  bark  on 
irr«»UDd. 

daya. 

Ft  Mid  preneot ;     cot  oad 
alloweil  t«)  drjr. 

Oct.tl 

CH-t.  31 

NnV.  10 

L«avefi  and  uranH  4-A  lo. 
deep. 

KikmI  removed  «fl«r  two 
davN. 
Coitoo  rut  aod   ollowod 

If«)T.  « 

Nov.  5 

Nov.  14 

do. 

ti>  remain  aod  dnr. 

Nor.  12 

Nov.  14 

Nov.  31 

leaven   a  Oil   ftrasa   two 
InrheN  deep. 

do. 

Ni»v.  13 

Nov.  13 

Nov.  21 

leaven   and   ffaa*    teo 
1  no  hen  deep. 

do. 

Nov» 

N.iv.lA 

Ni.v.WI 

Unmnd  alMwdutfly  Imre. 

No  fooil  iiupply. 

10 

Dec.* 

an«l  10 

IHT.S 

N..V.  » 

Three  liu^heln.  pmltalily. 
inf«*iiii>d  In  kiln  on  ^tirfaci*  of 
hulf  of  faire  and  3  hu^heK 
liurlfil  umFiT  2  liichcH  dirt 
In  othtThalf 

do. 

Ilaviiii;  iii'W  r«>l)«i\\rit  tlif  hfiriNiiiiiL'  nf  t)i«'  fxperiiiifiits.  it  is  in 
iii'dfr  t<i  imt*  the  •'hiii;i1i<-  I'niithtiMiis  iiri'ViiiliiiL'  throiitrhtiut  tbenu 
Ti'lii|M-i  ;itiiii-  i-fMii'ils  uiif  thi'  Miosi  iiKiinriiial  ;iIh1  iiNii  tlie  lllOHt  fllg* 
iii!i»aiit  ;iiiil  thipl'iiii-  i»iil\    tliMNr  ;iri-  irivi-ii  iii  Talili-  II 
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Table  II.    Mean  monthly  temperatures  and  departures  from  normals  at  Dallas,  di- 
vert and  Victoria,  Texas,  November,  1906,  to  June,  1907,  inclusive 


Localltj, 

November.               December.       ,     Janaarjr,  1907.             Febroarjr. 

Texas. 

Monthlv!  Depar-    Monthl/  Depar-  :  Monthly 
mean  op.  tare  op.  mean^'P.  tore  op.  jmean^P. 

1 
Depar-  ,  MonthW 
tare  °P.  <mean  op. 

Depar- 
ture °P, 

Dallas    

CalTert 

64.8 
50.1 
82.9 

-0.6 
-H>i 

-1.8 

61.6 
66.8 

+3.8 
+4.1 

+1.4 

6S.4 

59.8 
83.4 

+8.6 
+9.6 

+9.8 

61.2 
64.8 
00.2 

+6.6 
+2.# 

Vlotorla 

59.2 

March. 


April. 


May. 


June. 


Dallas... 
Calvert .. 
Victoria  . 


68.7 

+11.1 

61.4 

—4.2 

66.8 

—7.7 

78.8 

70.0 

+  9.2 

62.2 

^5.9 

66.6 

-7  3 

76.6 

72.4 

+  9.7 

694 

-8.8 

78.0 

—6.0 

81.6 

-1.9 
—4.4 

-O.tf 


The  columns  giving  the  departures  from  normals  are  particularly 
significant  as  showing  the  very  unusually  warm  winter  and  early 
spring  and  the  exceptionally  cold  period  following.  It  was  actually 
much  warmer  in  March  throughout  Texas  than  during  April  and  May. 
These  facts  account  for  the  unusually  large  percentages  of  survival, 
the  remarkably  early  beginning  of  emergence  and  the  long  duration 
of  the  emergence  period.  At  no  time  during  the  winter  was  hiberna- 
tion complete  anywhere  in  Texas.  Weevils  were  active  both  in  the 
cages  and  in  the  fields.  This  has  never  happened  before,  except  rarely 
in  extreme  southern  Texas. 

Next  in  order  will  be  the  consideration  of  the  general  results  of  the 
observations  upon  the  survival  of  weevils. 

Table  IIL    Summary  of  Emergence  records  irom  hibernation  experiments,  1906-1907 


Locality,  Texas. 


No.  of  Weevils 
put  in  Cag^s. 


I 


No.  of  Weeylls 

as  basis 

for  determining 

per  cent,  of 

Survival.* 


No.  Weevils 
Emerged. 


Per  cent,  of 
Survival. 


Dallas •    82,488 

Calvert !  20,480 

Victoria 28,645 

Total.** i  76,514 


80,864 
19,408 
22,463 


8,464 

1,842 
8,026 


11.22 
9  49 
18.47 


72,785 


8382 


11.46 


It  is  probable  that  11.5  is  the  largest  percentage  that  has  ever  sur- 
vived in  TexHs  considering  .so  large  an  area.     In  the  experiments  of 


» Basis  for  computing;  perceiii:ige  of  eiuerjcenre  is  51   lexs  than  the  number 
plactHl  in  tlu*  cajje  to  allow  for  tho  escape  of  some  through  the  wire. 


MO  JOURNAL  or  ECONOMIC  BNTOMOLOQT  (Vol.  1 

the  preceding  Hcason  at  Keachie,  La.,  and  Dallas,  TexaH.  amonR  35,- 
900  weevils,  the  average  survival  was  only  2.18  per  cent.  The  emer- 
gence movement  began  on  March  22  and  c*oiitinued  until  June  28, 
1906.  These  an*  unquestionably  closer  to  the  normal  facts  regarding 
emergence  than  an*  the  figures  shown  in  1SM)7.  We  have  thiui  in  two 
seasons  a  range  in  fieroentage  of  survival  of  from  2  to  11  per  cvnt  and 
in  emergence  fnmi  February  13  to  the  end  of  June.  These  facts  em- 
phasize very  stnmgly  the  im|)ortanoe  of  reilueing  the  numlier  of 
weevils  entering  hiliernation. 

In  order  to  make  the  following  facts  n*pn*Nent  general  conditions 
and  avoid  the  |>ossibility  of  l>eing  misled  in  our  conclusions  by  the  va- 
nations  which  might  reawmably  occur  in  a  single  e]cp4*riment.  we 
shall  present  the  data  in  groups  of  ex|M*riments  and  base  our  conclu- 
sions u|Min  the  averagi*  results  shown  by  th«*  totals  and  average  per- 
centages for  each  group.  The  chronological  signiflcance  of  the  data 
may  In?  mcmt  clearly  shown  l>y  grouping  th<*  r«M*ortls  for  th«Mie  bical- 
ities  at  which  ex|N»riments  wen*  starte<l  u|N»n  the  same  or  appnaimate 
dat<*s.  Th«*  shi'ltor  and  fiNKl  cNUiditions  n*pn*s4>nt<Hl  in  each  group  are 
therefon*  fairly  averaginl  and  the  time  nt  whirh  the  ex|N*riiiients  were 
8tart«*«l  lNi*«»m«*s  the  iiuwt  signiflrant  fartor  in  each  group.  The  de- 
siretl  mmparisons  <*an  In*  most  bri«»fly  shown  by  tabular  arrungement. 

In  Tabli'  IV  it  iiisy  In*  M«fn  that  nvi>niifiiiir  all  l(N»Hlittf*M  nt  which 
w«t»viU  wrrr  stjirttMJ  u|Miii  iippnixiiiuiti'ly  tht*  Hsmc  tiati*.  tlnTi*  is  a 
iniiNt  NtrikiiiLT  iiHTfiiM*  in  MUt*(*i>HNfiil  Kurvival  from  tb«*  iinddli*  tif  t)c*. 
tolM*r  til  th«*  initlillf  nf  NovniibiT.  In  tlif  iiitrrviil  «if  ••li-Vfii  days 
fmiii  Of*tobrr  14  t«i  J.">  tin*  ptTiTiitiiL'*'  of  Mirvival  pnn-tii'ailly  «i«iubli*«l. 
l)iirinL!  tlir  iifxt  tfii  (lays  the  pcn-«*iitai;i*  aL'aiii  <l«iiibl(*<l  and  a  <*«»rrt*- 
H|N»iidintr  inri-fjiM.  is  ii|isi*rva)il«'  brtui*i'n  Nnvrnibrr  .'»  niid  14  .\fter 
that  tinif  liilMTiuitHMi  niiirlit  havi*  hwu  surt*v^sf\i\  for  |ira«'tii>ally  the 
nuixiitiuni  |MiHsili|i'  pni|Nirti<Mi  «»f  wi'i'viU  Tht-  fii-st  fivi*/«*  iwrurrttl 
on  NiiVfinbtT  1**  Tlif  fai-ts  shnun  nniy  ap}>i'iir  nmrr  mipliatii*  if 
htatnl  in  aniitlifi*  way  1  ihIit  uthiTuiNc  sinnLir  a\*niL'<'  <*<>nditions, 
th«»  i'liaih'«'H  f«»i'  sur\i\iil  f.if  wi'i'viIh  in  Ti-\.is  in  1V07  wi-n* :     On  <)c- 

tulM-r    l.'l.    i»||f  .    OrliiliiT    'J.*!.    !\\i».    \iiV(*llllM>f-    .'»      I'lMir;    \«iVr|||l»rr    1  .*».    HlX. 

Tlifsf  fa«is  iiiiiki-  It  |»liiMil>  »'\iilrnt  that  fn»in  nrtofu-r  I'l  tn  \o\vm- 
Imt  1'»  i'«»ii««t ifiit*"^  till-   %'f■<I^  i/fi    p*ritnl  U*v  :itt;ii-k   up«ifi   th»-  Ihi||  wiv- 

\l!  Tlif  «Llt.i  .I'll  •-••III  ll|^:i«lis  .ii-i-  lii-ir  L'l\«!l  tll.it  tln\  |ii;i\  l»i-  stl|(li«>«| 
t'al'i  t'llllv     li\     tli>-«i     wh'i.iti      ififif  isti  il    tn  till   s«i 

ConclusionH  Drawn  from  Data  Presented 

Application  of  Conclusions.  Tlif  tiKilM*!  of  atf jf  k  wlicli  has 
|iri.\.ii  n,..st  •tTi-ifi\i-  iiihsi^t**  tif  till'  siii'i'is««j\r  <«ti-|iN  •'••iistitutinir  the 
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Table  IV.    Effect  of  time  of  entrance  into  hibenutlon,  or  isolation  from  food  supply 
upon  survival  of  weevils 


Date,      Locality, 
1906          Texas. 

1 

5^ 

it 

1- 

III 

Remarks. 

Oct.  13     ;  Dallas 
Oct.  13     i  Calvert 
Oct.  If        Dallas 

8.800 
2376 
2.090 

99 

76 
86 

2.61 
8.16 
4.07 

Totals  for  sr^oup 

8,266 

269 

8.14 

8 

Oct.  19       Calvert 
Oct.  20        Dallas 

2,876 
8.610 

116 
226 

4.88 
6.26 

Totals  for  ^oup 

6.966 

842 

6.71 

7 

Oct.  24     1  Dallas 
Oct.  25     1  Calvert 
Oct.  25        Victoria 
Oct.  25       Victoria 

8,825 
2376 
2376 
2376 

281 
106 
201 
105 

6.95 
4.42 
8.46 
4.42 

Totals  for  sroup 

10.440 

642 

6.16 

6 

Oct.  28        Victoria 
Oct.  80        Dallas 
Oct.  31        Calvert 

238» 
2.850 
2,875 

184 
250 
68 

6.61 
8.86 
2.66 

Totals  for  grroup 

7314 

447 

6.87 

6 

Nov.  5        Dallas 
Nov  5      '  Calvert 
Nov.  6        Victoria 

8,186 
2375 
2360 

888 

46 

674 

12.22 

1.89 

28.66 

Totals  for  group 

8360 

1,101 

18.18 

4 

Nov.  10    1  Victoria 
Nov.  12    1  Dallas 
Nov.  18    ;  Dallas 
Nov.  14    1  Calvert 
Nov.  14    !  Victoria 
Nov.  15       Dallas 

A 
11 

2350 
8,040 
8.040 
2376 
2.860 
2366 

882 
448 
788 
488 

449 
804 

12.70 
14.74 
26.92 
18.44 
16  86 
81.84 

Totals  for  group 

16.720 

8.284 

19.67 

2 

Nov.  21       Dallas 
Nov.  21       Victoria 
Nov.  21       Victoria 

12 

1370 
2.886 

2360 

66 

874 
688 

4.14 
18.19 
20  68 

Browosvllle  Weevils. 

Totals  for  group 

7,266 

1,027 

14.15 

8 

16.91 51  without  B.W. 

Nov.  25 
Nov.  26 
Nov.  28 
Nov.  28 

Calvert 
Calvert 
Dallas 
Victoria 

1,425 

1368 

976 

1.088 

869 

880 

46 

189 

924 

26.19 

27.96 

4.72 

19.07 

1 

(Absolutely  bare  ground.) 

Totals 

'or  group 

8 

(22  5(  without  Dallas  lot.) 

Cultural  System.  Having  secured  an  early  maturing  crop,  it  should 
be  picked  out  as  soon  as  open,  the  earlier  the  better.  If  not  all  gath- 
ered before  Octo!)er  first  in  South  Texas,  every  effort  should  be  put 
forth  to  clean  up  the  fields  by  that  time  and  the  few  late  opening  bolls 
should  not  be  allowed  to  delay  the  immediate  destruction  of  the  stalks 
in  some  thorough  manner.  In  the  southern  part  of  the  state  where 
sprout  cotton  commonly  occurs,  great  care  should  be  taken  to  destroy 
enough  of  the  roots  to  prevent  any  sprouting  in  the  spring.     Clean 
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the  fieklH  as  thorouf^hly  as  poHsihle.  inchidiiifr  the  turn-rows  and  along 
ditches  and  fenct^s  and  under  tiniluT  frin^res.  This  thorough  treat- 
ment is  even  more  essential  in  south  than  in  north  Texas,  although 
in  the  latter  portion  of  the  state  it  m^^ms  advisable. 

As  has  hinni  fre<|Urntly  |N)inted  out,  this  early  fall  destruction  pre- 
vents al>s<»lutely  th(*  further  lireedin^  of  weevils  and  many  of  those 
partly  develojHHl  in  s<|uar<*s  or  Ik»11s  will  not  Ik*  able  to  mature.  The 
late  develo|HHl  wc»evils  are  most  liable  to  hil>ernate  successfully.  By 
destroying  the  in<»st  favorable*  shelter  whieh  the  weevils  that  e«eape 
destruction  could  possibly  find,  the  chances  of  their  surviving  the 
winter  are  greatly  less<*neil.  In  a  variety  of  ways,  therefore,  the  ac- 
tual  number  of  wiM*vils  entering  hibematicm  becomes  very  greatly  re- 
duced and  the  chanc(*s  of  the  successful  hil)ernation  of  those  entering 
are  corres|M»ndinirly  decn»asi*d.  The  number  of  wwvils  ready  to  at- 
tack the  cnip  the  foll<»win^  spring  would,  with  these  practices.  I)e  but 
a  small  fraction  of  what  might  otherwise  1m*  pn*scnt. 

The  Demonstration. — That  these*  conclusions  are  i*orrect  and  prac- 
ticable has  b(H*n  proven  by  actual  Held  application  on  a  large  scale. 
At  Olivia,  Texas,  in  the  fall  of  1!KM>.  alNiut  twenty  planters  on  ad- 
joining farms  wen*  |N*rsuaded  to  enter  into  agreement  to  do  this  work 
by  Mr.  •!.  1).  Mitchell.  All  stalks  were  d«*stn)yiHl  u|Min  an  an*a  of  about 
40  acres  betwiM»ii  ()rtolM*r  1  nnd  10.  fbis  an*a  was  well  isolated  from 
other  c(»tton.  but  bad  l)een  badly  infested  up  to  that  time.  A  cheek 
area  wmie  six  mib*s  awwy  H*'n»ss  a  l>ay  re<M*ivi*<I  the  usual  treatment. 
No  s|M*cial  treatmi*nt  was  ^iven  t(»  tbt*  Olivia  tract  during  1907.  In 
spite  of  the  fact  that  the  survival  of  w<*evils.  as  has  lM*4*n  shown*  waa 
unpre<*(Hlented  during'  this  tnterventiig  winter,  they  did  not  l)ecome 
numen»us  enniiffh  to  dn  any  mnsiderabii*  damagt*  to  the  Olivia  crop, 
while  (»n  the  ch«'ck  area  they  were  exci*<*<lini;ly  injurious.  Although 
the  Olivia  en»p  was  trmwn  on  soil  that  was  rM»1  as  rich  as  that  in  the 
eh(*(*k.  it  yicldfd  more  tlniii  1.<HN)  lbs.  nf  s<*<mI  mtton  |H*r  aen*.  whereas 
the  ehei'k  yiebb'd  but  alMnit  .{JMi  lbs.  |H*r  acre.  The  <IifTerenee  in  value 
of  tlH*s«*  two  en»ps  was  fully  .+20  pi»r  nvrr,  or  inon*  than  entiugh  to  pay 
for  the  land  np(»ii  wliiili  tbt-  rmp  at  Olivia  was  ^^rown. 

The  Difficulties.  If  tlii*rr  were  no  nbstaeli*s  in  the  way  of  an  easy 
adoption  of  thi*M*  nN'oiiiinfiitlatiniiN.  It  '\s  not  likely  that  the  same  neces- 
sity for  t brill  wiiiild  I'xist.  Any  prospti't  for  a  lat**  **top  crop"  of 
cotton  is  niiiovnl  liy  flie  pn'st-iifi'  of  the  weevils.  Kvery  experience 
hIiown  that  till-  «rn|i  must  In-  ma«i*-  t-arly.  Thr  difliriilty  of  getting 
sntllrii'iit  lalior  is  L'riat  in  smiH*  srrtioiis  It  is  evidnit  that  there  is 
iiiTi'ssiTx  t'lf  till-  proiliii'tiMii  iif  an  ••tVhii-nt  iiia<-hin**  for  rotlon  picking 
to  iiH-i't   fliiK  lii'fd      Tilt-  at'tiial  liistriirtiiiii  uf  stalks  may  be  accon- 
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plished  in  any  way  possible  so  long  as  the  desired  results  are  obtained. 
The  question  is  not  one  of  method  but  of  results.  More  particulars 
as  to  time  and  methods  are  given  by  Mr.  W.  D.  Hunter  in  Circular 
95  of  the  Bureau  of  Entomology.  It  is  certain  that  the  individual 
adopting  the  Cultural  System  may  reap  a  large  share  of  its  benefits 
regardless  of  the  lack  of  cooperation  on  the  part  of  his  neighbors,  but 
it  is  desirable  that  a  strong  sentiment  should  be  fostered  which  shall 
lead  to  united  action  over  considerable  areas.  It  is  to  be  hoped  that 
the  practical  difficulties  presented  by  the  tenant  system  may  be  over- 
come, so  that  every  tenant  will  be  led  (or  forced  if  need  be)  to  con- 
sider that  his  season's  work  is  not  complete  until  he  ha^  added  this 
step  to  the  harvesting  of  the  crop.  This  idea  would  be  welcomed  if 
there  could  be  a  general  understanding  by  landowners  and  tenants  of 
the  fact  that  fields  thus  treated  will  produce  better  yields,  as  a  rule. 
They  would  be  better  inducements  to  securing  a  good  class  of  tenants, 
and  such  tenants  having  cleared  their  fields  in  the  fall  would  be  less 
likely  to  move. 

The  question  here  presented  is  a  vital  one  for  the  weevil -infested 
area.  It  demands  not  merely  acquiescence,  but  action.  The  accuracy 
of  the  facts  presented  cannot  be  questioned,  but  each  man  must  de- 
cide for  himself  as  to  the  correctness  of  the  conclusions.  To  us  it  ap- 
pears that  this  statement  does  abundantly  justify  the  broad,  general 
conclusion   that   **the   destruction   op   stalks   by   some   effective 

METHOD  AND  AS  LONG  AS  MAY  BE  POSSIBLE  BEFORE  THE  NORMAL  TIME 
FOR  WEEVILS  TO  ENTER  HIBERNATION  CONSTITUTES  THE  MOST  EFFECTIVE 
METHOD  NOW  KNOWN  OF  REDUCING  THE  SEVERFFY  OF  THE  WEEVIL  AT- 
TACK UPON  THE  FOLLOWING  CROP  AND  THAT  IT  THEREFORE  DESERVES 
GENERAL  RECOGNITION  AND  ADOPTION  AS  THE  LAST  STEP  IN  THE  TREAT- 
MENT OF  EACH  season's  CROP  AND  ESSENTIALLY  THE  FIRST  STEP  ALSO 
IN  THE  PRODUCTION  OF  A  CROP  WITH  THE  MINIMUM  WEEVIL  IN.H^RY  DUR- 
ING THE  FOLIX)WnNG  SEASON." 


Grape  Blossom  Midge 
Cendomyia  johusoni  Sliug.  This  species,  unknown  as  an  adult,  caused  ex- 
ceptional injuries  at  Fn^louia,  where  it  destroyed  60%  to  75%  of  the  hlos- 
sonis  on  one  a<Te  of  Moore's  Ear^v  jn*a|)e.  The  work  of  this  species  has  been 
known  for  years,  and  the  familiar  galled  blossoms  were  easily  found  through- 
out the  entire  Chautauqua  region.  The  work  alM)ve  described  is  undoubtedly 
due  to  exceptional  londitlons  and  is  prolmbly  explainable  by  the  blossoms 
being  in  just  the  right  siajje  of  development  at  the  time  when  a  large  number 
of  the  mid^'es  were  flying.  Repeated  attempts  to  rear  the  adult  have  been  un- 
successful, though  it  is  probably  referable  to  the  genus  Cecidomyia. 

E.  P.  Felt,  Alba\\>i,^  .X, 
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A  NEW  PREDACEOUS  ENEMY  OF  THE  COTTON  BOLL 

WEEVIL 

WiLMON  Newci.i.  and  R.  C.  Tbkiikknk.  Baton  Houge,  La. 

So  far  as  known  to  the  writers  there  is  no  publiMhed  rtK'^ird  of  any 
Carabid  whieh  attaelcH  the  l)oll  weevil,  ApiihofwmuH  grandis  Boh. 

While  <*onduetin^  .s*>nie  experiment?;  with  boll  weevils  in  cages, 
during  May  of  the  pn»Hi»nt  year,  it  was  noticed  that  the  adult  weevils 
in  one  cap**  disappeared  with  remarkable  rapidity.  It  may  be  re- 
markcnJ.  by  way  of  parenthesis,  that  in  eagt*s  of  the  character  used, 
weevils  dying  in  the  eagi*s  are  usually  found  with  eas<»  cm  the  ground 
around  the  growing  plants.  Especially  is  this  true  when  daily  ex- 
aminations of  the  cages  are  made.  In  the  <'age  referred  to  but  few 
dead  weevils  could  be  found  and  the  mortality  among  the  weevila  cod* 
fined  therein  was  several  hundred  per  cent  higher  than  the  mortality 
in  other  cages  under  similar  conditions.  Tixm  close  examination  of 
this  cage  u|N>n  May  llth  a  small  lude  was  noticed  in  the  earth  in  one 
comer  of  the  cage  and  at  a  depth  (»f  five  in<*hes  in  this  hole  was  found 
a  live  Carabid  together  with  elytra  and  other  fragments  remaining 
from  the  destniction  of  at  least  nine  boll  we(*vilK. 

This  lM»etle  we  have  i<lentifie<l  as  Kvarthru:t  sodalis  I^ec.,  and  from 
the  number  of  W4*evil  remains  found  with  it.  it  sc'eiiis  not  improbable 
that  boll  wet'vils  constitute  an  important  part  of  its  finxl  in  the 
weevil-infested  section. 

A  few  days  later  another  siH?cies  of  Kvarthrns,  as  yet  undetermined, 
was  captured  and  platMMl  in  a  glass  jar  with  w»veral  live  IwJl  weevils. 
In  the  (*ours4*  of  a  few  hours  this  (*arabid  caught  and  ate  two  of  them. 

It  therefore  s(»ems  that  the  several  s|MM*ies  of  this  gi*nus  may  be 
i*egarded  as  probable  enemies  of  the  ImiII  wt^vil  and  the  part  played 
by  them  in  the  natunil  control  of  the  latter  insect  may  pn>ve  to  be  of 
some  little  im|N)rtance. 

Baton   UoiiKc.    Iji..  Jiiiie  L'T.   W^t^H. 
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THE    INFLUENCE    OF    MINIMUM    TEMPERATURES    IN 

LIMITING    THE    NORTHERN    DISTRIBUTION 

OF  INSECTS* 

By  E.  DwiOHT  Sanderson,  Professor  of  Zoology  and  Entomology,  New  Hamp- 
shire College;  Director  and  •Entomologist,  New  Hampshire  Agricultural 
Experiment  Station. 

For  the  past  three  winters  the  mortality  of  the  larvae  of  the  brown- 
tail  moth  {Euproctis  chrysorrhoea)  in  their  winter  nests  has  been 
determined  by  my  students  at  different  dates.  January  24,  1907, 
the  temperature  dropped  to  — 24°F.  at  Durham,  X.  H.,  the  lowest  tem- 


TABLB  1.2 


LoeslHy. 


Ofttfl  ooa&ted. 


5 

1 

« 

U 

H 

1. 

i 


9  gj 


MMmmitA, 


Durham,  N.  H.. 
Darham,  N.  H.. 
Durham,  N.  H.. 
Durham,  N.  H.. 
Durham,  N.  H.. 
Lewiston,  Me... 

Bath,  Me 

Rockland,  Me..i 
Bar  Harbor,  Me. 
Portland,  Me... 
Franklin,  N.H.. 
Newton.  N.  H  . .  j 
Nashua.  N.  H.. 
Comord,'  N.  H. 


Jan.-Mar.  1905 

Jan.- April  1906 

Deo.  12-Jan.  28, 1907 
After  Jan.  34, 1907  . . 
After  Jan.  24, 1907 . . 

Mar.  15, 1907 

Mar.  23,  1907 

Mar.  15, 1907 

Mar.  15, 1907 

Mar.  15, 1907 

Feb.  20, 1907 

Feb.  20. 1907 

Feb.  20, 1907 

Feb.  20, 1907 


—17 
—11 
—  e 

—24 
-24 

-24 

-20 

—20 

—19 

-16 

-18 

i 
-15  I 

—13  I 

I 

—12  ; 


28 

5 

6.7 
100 
57 
72 
87 
61 
48 
96 
54 
27 

8 
21 


271 
218 
874 
401 
922 
288 
262 
325 
282 
464 
336 
468 
606 
842 


18  to  89%  dead. 
0  to  90%  dead. 

Neflts  from  apple,  etc. 
Nests  from  tall  oaks. 


{Temperature    calculated 
from  isothermH  of  Map  1. 


Large  nests  on  elm,  oak. 


lA  paper  read  before  the  section  of  Economic  Zoiilogy,  of  the  seventh  Inter- 
national Zoological  Congress,  Boston,  1907. 

•-'Since  the  above  was  written  and  Map  1  prepared  I  have  received  the  fol- 
lowing data  through  the  kindness  of  Pn)f.  E.  F.  Hitchings,  State  Entomolo- 
gist of  Maine,  under  whose  direction  the  counts  of  mortality  In  the  nests 
were  made.     (See  page  246.) 

«Nests  were  also  received  from  Ossipee,  N.  H.,  where  the  temperature  must 
have  gone  l)olow  — 20°  F.  (see  Map  1),  in  which  all  the  larvae  were  dead,  and 
no  live  larvae  were  found  In  nests  at  Ossipee  according  to  a  resident  there. 
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peratiin*  rt'conleil  there,'  and  abwilute  itiiiiimuni  teni|)eratuiV8  were 
also  recorded  at  Onino,  and  other  iM)int8  in  Maine.  Nests  were  im- 
nuHliately  collected  from  various  localities  in  New  Hampshire  and 
Maine.     The  mortality  record  is  jriven  in  the  pn^ceding  table.- 


i  **• 

Locality.  ^  S^ 

IjL 

PortUn<1,*  Me — «  (  -16) 

Rlffysrnie.Me '  -» 

Rocklftnd.Me -»  (•-») 

Protptct  Harbor — » 

Ozford.Me '  -»  (•-15) 

Mechanic  FallK -»  (•-15) 

Aa^sU,Me —41  (  -41) 


: 

• 

1 

i| 

1 

£ 

hi 

|S 

9 

hi 

66 

10 

m 

m 

11 

10 

a» 

1       »• 

U 

10 

1       "• 

M 

10 

176 

m 

66 

10 

M 

Mr 

71 

10 

M 

m 

100 

10 

164 

666 

Thes4»  eounts  show  that  where  averajre  size  m*sts  of  300  to  400 
larvu»  were  suhjiM-ted  to  — 24F.  or  lower,  that  from  729^  to  1(K)% 
were  killed.  Imt  that  in  lar^e  ni^sts  on  oak  from  the  same  l(N*ality  only 
579{  were  killed.  That  the  total  mortality  «»f  the  larvae  in  the  nests 
from  Durham.  N.  I!.,  after  — 24  F.  on  January  24.  1!H)7.  was  dne 
to  the  low  tempenitnre  is  demonstrated  by  there  having  lM»en  but 
G.7^1  dead  in  .'d  n<^ts  up  to  that  date,  when  the  mortality  at  once 
dn»p|N*4l  to  \iH)^/i .  Th(*  detailed  reeords  of  the  individual  m^Hts  show 
this  abs(»lntely. 

t— 24'  F.  was  the  offlrlMl  riKtird  of  tlu*  station  thrrmnmeter.  but  nevenil 
theriiioiii«*t«*rH  In  tin*  tnwn.  whone  «*fura<-y  m»^  not  lie  doiihtoil.  recorded 
—30    to  —  :t:i    F. 

•Tht*  ciMints  of  tlie  twHXr*  w«>r«'  made  nnder  tli«*  imni«*«liiile  Bii|>ervlHloii  <»f  my 
aMiUtiint.  Dr  T.  .J.  |{tNidl«'«*.  who  mivr  the  nnitttT  in<mi  nin^ful  attention  and 
whf»  hiiH  prcpnr«Nl  tlit*  priM-tMlhiK  Minimary.  Tablr  I. 

^It  N  noti«-«Ml»li>  that  th<*  niinimuni  for  INirtland  Is  t\  )n*Iow  that  of  the 
Weiith^T  liurf.-ni.  a^  Kiv«>n  in  TnUW  I.  and  AiiKnMa  Is  1  l>elow.  Then*  la  ren* 
Mill  i«  doiilit  th«'  :M'runHy  of  s«»nH>  of  thi'w  tein|H*riitur(*  n^-ordH  made  bjr  locel 
and  unt«*-t«'il  f!i«TMn»in«Mrr«..  for  Oxford  ami  Mt»*haiil«-  Fall«  are  half-wajr  be- 
twi'fti  Li*\%lstoii  Mild  N'iirtli  llrhlKton.  in  (h**  saiiK*  latltiiib*.  where  wenther 
biirtMii  \oluiiiury  ••h^i'r\i'i>  iitordfd  -  '2\  .  A^'ain.  it  si-4'iii«^  remarkable  that 
UiNklaiid  •>liituid  drop  to  'js  whi-ii  noiii>  of  tbi-  tlv**  iitbiT  t^iast  pidntM  from 
piirtland  tn  Ka»t|Nirt  ifKi^^tcpMi  bt-low-  2<i  it  wmild  mnmh  pmbable  that 
U'Mkl.iiid  «:i>  al»M«  .ilM»ut  L*'»  F  I  !iav«'  (li«>r»>ftirt'  plar*"*!  the  n*iidlii|pi  : 
by  w«-atli*'r  l»uTtMii  i.li».rr\«»r««  aft«T  Tho«M»  i»f  Prof  Mifi'liinK**  In  I  )  and  tl 
li:iMi|  i.ii  fill.  .tlMiVf  rt'iinirk**  m  tin*  sainr  wiiy   \\\{\\  an  • 
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The  question  at  once  arose  whether  the  northern  spread  of  this 
pest  might  not  be  limited  by  such  minimum  temperatures,  for  over 

Map  1 


most  of  the  area  to  which  the  moth  spread  in  Maine  during  1906 
the  temperatun*  dropped  to  — 25°  to  — 30°F. 
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129  to  359  larvae.  The  minimum  length  of  time  at  — 35°  C.  neces- 
sary to  kill  them  does  not  seem  to  have  been  determined.  It  should 
also  be  noted  that  most  of  the  experiments  were  made  with  nests 
ccntaining  but  few  larvae  compared  with  those  of  this  country,  rarely 
containing  over  100,  while  here  the  average  is  over  300  larvw,  and 
as  has  been  shown  the  larger  nests  better  withstand  the  cold.  Gre- 
villius  notes  that  the  larvte  in  the  outer  parts  of  the  nests  are  killed 
first  and  that  those  in  the  center  survive.  The  size  of  the  nest,  there- 
fore, greatly  complicates  the  determination  of  the  minimum  temper- 
ature for  this  species. 

Comparing  the  northern  limit  of  the  brown-tail  moth  in  Europe 
with  the  annual  minimum  temperature  occurring  there  (see  map  2), 
Grevillius  remarks  (  1.  c.  pg.  314)  that  Kasan  at  the  northern  limit 
of  the  brown-tail  moth  in  Russia  has  a  mean  annual  minimum  of 
— 32°  or  — 33°C.,  and  that  it  is  noteworthy  that  this  temperature 
corresponds  with  the  minimum  temperature  at  which  larva^  could  exist 
in  his  experiments,  but  that  there  is  a  possibility  that  the  larvffi  may 
h*ave  adapted  themselves  to  a  lower  temperature  to  which  they  may 
be  exposed  for  a  longer  time  than  in  his  experiments.  The  relations 
of  the  isotherms  of  the  mean  annual  minimum  temperatures  with  the 
northern  limits  of  the  brown-tail  moth,  oak  and  apple  in  Europe  are 
certainly  suggestive.  In  northwestern  Europe  it  seems  well  estab- 
lished that  the  pest  is  kept  in  check  by  the  greater  humidity  encour- 
aging the  growth  of  fungous  disease.  The  southward  curve  of  the 
boundary  of  the  brown-tail  moth  to  Podolia  follows  that  of  the  mean 
annual  minimum  isotherms,  but  its  extension  northeastward  to  Kasan 
cannot  be  accounted  for  thus. 

From  the  elaborate  researches  of  Bachmetjew*  concerning  the  **  crit- 
ical point, '"-^  it  would  seem  that  the  maintenance  of  the  temperature 
of  the  ** critical  point"  for  from  a  few  minutes  to  not  over  half  an 
hour  would  result  fatally  to  the  insect,  and  that  the  time  required  to 
produce  death  at  any  temperature  above  the  critical  point  will  vary 
conversely  with  the  difference  between  it  (the  body  temperature 
reached)  and  the  critical  point.  Unfortunately  the  ** critical  point" 
of  the  body  temperature  of  the  brown-tail   larvae  in  their  nests  is 


iBachmetjew,  P.,  Expert meiita He  entoiuologlsche  Studlen  vom  Physiknllsoh- 
chemlsthou  Staiidpunkt.     (Leipzig,  1901)   p.  80-90,  132-135. 

2lt  Is  unfortunate  that  Bachnietjew  has  used  the  term  "critical  point"  to 
define  the  temperaturo  at  which  the  protoplasm  couiuienoes  to  freeze,  in  an 
entirely  different  sense  from  that  previously  employed  by  pbenoloicists  who 
desl^niate  the  temperature  above  which  positive  or  effective  temperatures  must 
be  summed  as  the  "critical  temperature,"  as  mentioned  on  pg.  255  of  this  paper. 
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It  would  seem  evident,  therefore,  that  the  larv®  of  the  brown-tail 
moth  cannot  exist  in  average  size  nests  where  the  annual  minimum 
averages  —32°  to  — 35°C.  or— 25°  to  — 3i°F. 

The  effect  of  minimum  temperature  on  insect  life  has  been  fre- 
quently recorded,  but  little  study  has  been  given  its  significance,  and 
only  few  writers  have  hazarded  the  suggestion  that  the  northern  dis- 
tribution of  insects  might  be  governed  by  minimum  temperatures. 

Dr.  L.  O.  Howard  is  the  first  writer,  known  to  me,  to  definitely 
formulate  this  principle  in  America,  though  he  mentions  it  as  excep- 
tional, and  cites  only  one  example.  Concerning  the  American  Lo- 
cust (Schisiocerea  amerkanaY  he  says,  **This  species  is  one  of  the 
forms  which  would  seem  to  indicate  that  in  a  few  cases,  at  least,  the 
winter  temperature  must  have  some  effect  in  determining  distribution. 
It  is  exceptional  from  the  fact  that  it  hibernates  in  the  adult  condition 
and  we  can  hardly  avoid  the  conclusion  that  it  is  limited  in  its  north- 
ern range  by  circumstances  which  influence  successful  hibernation. 
Nothing  is  better  known  than  that  exceptional  freezes  may  kill  off 
thousands  of  insects;  there  must  therefore  be  species  whose  success- 
ful hibernation  is  limited  to  certain  degrees  of  cold.** 

Dr.  F.  H.  Chittenden"  emphasizes  this  and  states  that 
'\  .  .  .  in  certain  forms  of  insects  the  winter  temperature  must 
have  some  effect  in  determining  distribution.  While  admitting  that 
the  past  winter  was  exceptional  as  regards  temperature,  the  writer 
feels  confident  in  carrying  conclusions  still  farther  in  stating  that  in 
his  opinion,  based  upon  the  study  of  the  effect  of  that  winter  on  injuri- 
ous northern  and  southern  forms  of  insects  occurring  in  that  portion 
of  the  Carolinian  or  humid  life  areas  of  the  Austroriparian  and  Alle- 
ghanian  zones  (a  climate  like  that  of  the  District  of  Columbia),  mean 
winter  temperature  has  more  effect  upon  determining  the  rarity  or 
abundance  of  these  species  than  has  the  mean  summer  temperature." 

To  test  this  hypothesis,  the  writer  has  drawn  the  average  annual- 
minimum  isotherms  for  the  regular  stations  of  the  U.  S.  Weather 
Bureau  (see  map  3)  together  with  the  maximum  annual  minimum' 
isotherms  (see  map  4). 

Comparing  these  with  the  isotherms  of  the  absolute  minima  (see 
map  5),  it  is  seen  that  the  absolute  minimum  is  usually  about  10° 
lower,  and  the  maximum  annual-minimum  10°  higher  than  average 


1  "Notes  on  the  Geographlcal^Dlstribution  within  the  U.  S.  of  Certain  In- 
sects Injuring  Cultivated  Crops,"  Proceedings  Eutom.  Society,  Washington, 
Vol.  3,  p.  225. 

-'Insects  :ind  the  Weather:  Observations  During  the  Season  of  1899,"  Bulle- 
tin 22.  n.  s.,  Division  of  Entoraologj-,  U.  S.  Dept.  Agr.,  p.  62. 

»I.  e.,  the  highest  annual-minimum  rei^jrded. 
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annual-minimum  and  maximum  annual-minimum  isotherms  been 
drawn  from  records  from  all  the  voluntary  observers,  the  dip  in 
southern  New  York  would  have  extended  farther  south  and  many 
isolated  spots  in  the  Alleghanies  would  stand  out  with  lower  tem- 
peratures than  here  indicated. 

Upon  comparing  these  isotherms  with  the  boundaries  of  the  life 
zones  (see  map  6),  charted  by  Dr.  C.  Hart  Merriam,  many  similarities 
become  apparent,  but  also  a  number  of  important  diflferences,  and 
upon  comparing  the  distribution  of  several  well  known  injurious  in- 
sects with  the  average  annual-minimum  isotherms,  they  were  found 
to  define  the  northern  limits  in  some  instances  rather  better  than 
the  life  zones  of  Doctor  Merriam. 

The  basis  for  the  establishment  of  these  zones  has  been  stated  by 
Doctor  Merriam  as  follows  :* 

**  Investigations  conducted  by  the  Biological  Survey  have  shown  that 
the  northward  distribution  of  terrestrial  aninuUs  and  plants  is  gov- 
erned by-  the  sum  of  the  positive  (or  *eflfective  temperatures/  t.  e,, 
over  43°  F. — E.  D.  S.)  temperatures  for  the  entire  season  of  growth 
and  reproduction,  and  thnt  the  southward  distribution  is  governed  by 
the  mean  temperature  of  a  brief  period  during  the  hottest  part  of 
the  year." 

Isotherms  plotted  by  Doctor  Merriam  on  this  basis  were  found 
**to  conform  in  the  most  gratifying  manner  with  the  northern  boun- 
daries of  the  several  life  zones."  In  Bulletin  10  (1.  c.)  the  ** govern- 
ing temperatures"  of  the  zones  are  given  and  the  maps  previously 
published  were  slightly  modified  in  agreement  with  this  hypothesis, 
which  map  does  not  seem  to  have  been  revised  in  any  subsequent  pub- 
lication. 

The  distribution  of  many  common  insects,  some  of  which  will  be 
noted  below,  shows  that  there  are  numerous  exceptions  to  the  first 
part  of  this  law,  and  leads  us  to  question  its  validity  as  regards  north- 
ward distribution.  Is  the  sum  of  the  positive  temperatures  for  the 
season  of  growth  and  reproduction  the  only  or  most  important  fac- 
tor governing  distribution  northward?  At  least  three  fundamental 
objections  to  this  law  being  of  first  importance  will  be  illustrated  by 
the  examples  below. 

First.  Many  insects  which  have  two  or  three  generations  at  35° 
to  40°  N.  Lat.  mi^ht  readily  reproduce  in  southern  New  Hampshire 
(about  4:}  N.  Lat.)  were  their  existence  merely  dependent  upon  a 
sufficient  summation  of  temperature  over  43°F.  (6°C.)  which  do  not 


iBulletin  10.  Division  of  Biological  Survey.  U.  S.  Dept.  Agr.   (1898).  p.  54. 
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sparingly  in  southern  New  Hampshire,  if  at  all.  That  the  *'sum  of 
effective  temperatures"  is  an  important  factor  is  not  disputed,  but 
evidence  accumulates  that  the  ** critical  point"  (in  the  sense  of 
phenology)  from  which  the  ** thermal  constant"  should  be  computed 
varies  with  groups  and  species  of  animals  and  plants.  For  example,, 
melons  and  egg-plants  are  grown  in  eastern  Massachusetts,  but  cannot 
be  matured  successfully  at  Durham,  N.  H.  They  are  planted  in 
Massachusetts  about  May  20  to  25  and  in  New  Hampshire  about  June 
1,  and  mature  in  Massachusetts  about  September  1.  The  effective 
temperature  over  43°F.  for 'Boston  for  the  three  months  is  2343°  F. 
and  for  Durham,  N.  H.,  2061°F.  The  effective  temperature  in  May 
and  September  is  of  no  value  in  this  connection.  That  these  plants 
cannot  be  grown  in  New  Hampshire  is  due  to  the  fact  that  there  is 
not  sufficient  ** effective  temperature"  over  60°F.,  which  is  the  tem- 
perature above  which  these  plants  must  be  grown,  or  their  ''critical 
point."  Boston  has  801  °F.  over  60°  in  summer,  while  Durham,  N. 
H.,  has  only  525°,  or  lacks  35%  of  the  requisite  effective  temperature. 
Other  examples  will  be  given  below. 

Second.  But  even  if  the  ''effective  temperatures"  be  accumulated 
above  the  true  "critical  points"  instead  of  over  43°F.,  still  there  are 
numerous  cases  in  which  there  is  a  sufficient  positive  temperature  for 
the  development  of  species  in  southern  New  Hampshire  which  are 
not  known  to  breed  there  or  in  eastern  Massachusetts  commonly. 
Some  other  law  must  therefore  determine  the  limitation  of  these 
species  to  a  more  southern  clime. 

Third.  It  is  well  known  that  the  main  question  in  the  introduc- 
tion of  horticultural  varieties  northward  is  one  of  "hardiness."  Many 
varieties  will  fruit  and  mature  at  latitudes  where  they  cannot  grow 
on  account  of  lack  of  hardiness.  Probably  as  large  a  number  are  dis- 
qualified for  northern  growth  on  this  account  as  by  the  shortness  of 
the  season. 

If  the  southern  spread  of  some  species  is  controlled  by  the  heat 
of  summer,  which  is  undoubtedly  the  case,  why  should  not  the  di- 
rect opposite  be  true,  and  why  may  not  the  northward  spread  be  con- 
trolled by  the  cold  of  winter  1 

The  following  species  have  been  studied  with  reference  to  these 
objections  and  as  to  whether  the  influence  of  minimum  temperatures 
offers  any  explanation  of  their  northern  limits. 

The  Harlequin  Cabbage  Bug  {Murganiia  histrionica)  has  migrated 
from  Mexico  around  the  Atlantic  coast  to  Long  Island,  N.  Y.,  and  up 
the  Mississippi  Valley  to  southern  Ohio,  where  it  occurred  in  five 
counties  bordering  the  Ohio  River  in   1895.'     In  1899  the  temper- 

iBiilletin  68.  Ohio  Agricultural  Ex\>eT\metil  ^\M\o\i,  \>.  "^^  V\%^Vk. 
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em  Ohio,  last  May,  its  almost  entire  absence  has  been  reported  in  lo- 
calities where  last  year  it  was  disastrously  abundant."*  Later  Pro- 
fessor Webster  stated'**  that  it  **had  spread  at  one  time  as  far  north 
as  Chicago,  111.,  and  had  almost  reached  the  shore  of  Lake  Erie  in 
Ohio.  A  very  severe  winter,  however,  had  killed  it  off  in  southern 
Illinois  and  Ohio,  and  it  has  not  recovered  this  lost  ground,  and 
might  not  again  in  years.''  It  probably  still  occurs  in  extreme  south- 
ern Ohio  according  to  Prof.  H.  A.  Gossard  and  was  noted  by  Professor 
Webster  in  1901.  Doctor  Chittenden'  noted  its  scarcity  in  Washing- 
ton, D.  C,  in  1899,  following  a  minimum  of  — 15°P.,  and  the  writer 
made  the  same  observation  in  Delaware.  This  was  the  lowest  tem- 
perature which  had  been  experienced  at  Washington  for  over  twenty 
years.  As  it  was  accompanied  by  heavy  snow,  the  harlequin  bug  was 
largely  protected  from  the  severest  cold,  otherwise  it  would  doubtless 
have  been  exterminated. 

The  harlequin  bug  emerges  from  hibernation  at  Newark,  Del., 
about  May  1,  when  the  temperature  is  about  55°F.  In  midsummer, 
at  74°F.,  the  life  cycle  there  occupies  about  one  month.  The  life 
cycle  thus  consumes  1236°F.  over  43°F.  At  Durham,  N.  H.,  there  is 
2925°P.  over  43°  from  the  middle  of  May  to  the  middle  of  Sep- 
tember, during  which  time  the  mean  is  over  55°P.,  and  according  to 
Merriam's  law  the  species  might  exist  there  with  two  generations. 
But  even  if  we  take  55°  as  the  critical  point,  there  is  required  but 
726°  for  a  life  cycle  in  Delaware  and  there  is  available  1119°  at  Dur- 
ham, N.  H.,  enough  for  one  brood.  But  the  harlequin  bug  does  not 
occur  north  of  Long  Island,  N.  Y.,  and  is  not  spreading  there.  The 
northern  limit  of  this  species  follows  the  average  annual-minimum 
isotherm  of  0°F.  (map  2)  much  more  closely  than  the  Upper  Austral 
Zone.  It  may  yet  migrate  to  northern  Ohio  and  Ontario,  but  further 
progress  seems  doubtful. 

The  Cotton  Boll  Worm  or  Corn  Ear  Worm  (Heliothis  obsoleta 
Fab.)  is  injurious  throughout  the  upper  and  lower  Austral  zones,  but 
only  exceptionally  in  the  transition.  It  has  been  injurious  at  Lon- 
don, Ont..  near  Boston,  Mass.,  in  1894,  and  rarely  in  Michigan.  It 
does  not  winter  in  Minnesota  and  no  records  of  injury  occur  in  Da- 
kota. Montana  or  Wyoming.*  Professor  Quaintanee  remarks,  '*The 
severe  character  of  the  winters  of  the  more  northern  states  coupled 
with  the  relatively  low  sum  of  effective  temperatures,  no  doubt  has 


1  Bulletin  2<>.  Bureau  of  Entoiiiolojry,  U.  S.  Dept.  Ajrr..  p.  72   (1899). 
sBulU'tiu  GO,  Bureau  ot  EntomoI<>g>\  U.  S.  Dept.  Agr..  p.  130  (1906). 
3Bulletlii  22.  II.  s..  Division  of  Entomology,  U.  S.  Dept.  Agr.,  p.  55. 
^Bulletin  50.  Bureau  of  Entomology,  U.  S.  Dept.  Ajfr.,  p.  26-27. 
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an  important  lu^arin^  on  the  coniparativo  innniinity  of  this  territor}' 
from  serious  injury/'  Doctor  (*hittenden  reporteil  the  K|H»eies  rare 
on  corn  at  Washinjiton,  D.  C\,  in  1S99  following  — 15 'F.  in  February, 
where  it  is  usually  very  ahundant. 

Eggs  of  //.  tthsolrta  were  laid  at  Newark,  Del.,  about  June  12.  1900, 
and  moths  from  them  emerged  July  15,  at  a  mean  temperature  of 
about  T.S^F.,  thus  rtHpiiring  approximately  9W'  above  4:i°F,  (juain- 
tanee  (1.  e.  i  found  the  averagi*  effwtive  temi)erature  in  Texas  to  be 
1417'^ F.  He  also  shows  (1.  e.  p.  86)  that  the  sum  of  the  effective 
temperatun-H  for  pupal  development  are  m<»re  nearly  eipial  for  dif- 
ferent temperatures  whi»n  eomputi*d  alM)ve  5S-  or  60^  than  above 
4'rF.  lie  also  shows  that  at  I^wton.  Mass.,  there  eould  l>e  two  gen- 
erations with  a  total  eifeetive  temfwrature  of  2!M)7^F.  over  43**, 
commencing  when  the  monthly  nu»an  has  reachi*d  62-F.,  or  May  1. 
Further,  if  5S"F.  were  taken  as  the  critical  fwunt,  there  would  have 
lieen  nH]uinMl  in  IJMX)  only  450  at  Newark,  Del.,  while  there  were 
801  at  Ii4»ston  and  525  at  Durham.  N.  II.  Yet  the  speciea  breeds 
only  rar«*ly  in  eastern  Massa«'hus<»tts,  aecording  to  Dr.  II.  T.  Femald, 
and  is  praetieally  unknown  at  Durham.  The  summer  temperature 
evidently  d<M*s  not  <*ontrol  the  northern  limit  in  this  east»,  though  the 
distribution  of  the  siNM'ii*s  is  practically  that  of  the  Austral  zones. 
May  not  the  minimum  temiN*rature  be  the  controlling  factor? 

Pn»f.  K.  M.  Webster  ren»rds'  that  the  West  Indian  Peach  Scale 
{AuhriLsjtis  fH  ntatjnnn  Tarsr. »  withsto«Kl  — !>  during  1897-'98  suf- 
ficiently to  inert*asi*  in  numbers  the  next  season  at  WiMwter.  Ohio,  but 
that  in  \^W  the  temperature  fell  to  21  one  night  and  to  — 12°  to 
— IS  F.  in  several  surressive  niu'lits.  with  the  rfsidt  that  all  of  the 
fR*al<*s  sueeumbed. 

Mr.  i\  L.  .Marlatt-  rails  attention  to  the  intlueni***  of  the  minimum 
of  1*^J»5>  '  15  F.  at  Washington,  |).  <\.  on  srab-  iiiseet.s.  ?)5  to  100%. 
of  sueh  spt'ei«*s  as  piasipis  /h  htof/nna,  I),  msat ,  Asjtitliotus  iwrniciosuSp 
and  otbi*rs  bciuL^  killiMl  Ilr  {Ntints  out  that  sueh  mortality  ia  more 
likely  to  oi'iMir  at  W;isliinurton  whi-re  th«'  bilternation  «»f  these  ficales 
ift  short  and  wlun-  low   ti-iiiiM'nitnn's  an*  ran-r  than  further  north.* 

At  N;i^)Mi;i  and  M;in>-hi'sti-r.  N.  II..  durinir  thf  past  winter  aoroe- 
tbiriL'  «»\«i-  ♦;<'  jH-r  •'••fit  ••!*  tlii-  si-aiis  wi-n-  kilN-d  by  -l:rF..  but  are 
brttiliiii:  aluiiMlafiliy  now 

TIm-  iioiiIh'Iii  limit  of  thi-  San  .Itisi*  Sealf  is  sliown  on  nuip  7.     The 

■Cjiiunli.iii  Kii!«nniiIi»Kl*t.  XXXI.  p    U«»   Ms'*!m 
-liull't.ii  -••    II    *.  I»i\l-iMn  Kfii.'nH'U»i:>     I'    S    iW'iir    \kt  .  p.  TH. 
ii*'*'  aN*.  V..>|.-.   UnlN-tii,    i    .i]  .   mm  .    I»iv    1:ii!iiiii..1m;:\  .   I"    S.   l>«'pt.  AST.,  ||. 
/■"  7.''      J>»M   'r»!iipita!iir.'-  \>.  S' all-  Iiimmi-" 
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hope,  m  expressed  by  Dr.  L.  O,  Uuword,*  that  this  §pec!ie8  would  be 
limited  to  the  upfver  Austnil  hm  not  bwn  realixiHl.  th^tvi^h  the  cxcep- 
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tioiiN  occur  only  in  MirhiKHii,  MHKsarhnm*ttH.  NVw  IIani|>Khire  and 
Houthwestern  NVw  York.  The  awra^r-annnal-niinimnni  isotherm  of 
— lo^F.  <*orn*Hponds  much  more  closely  with  the  northern  limit  of 
this  siH*ci«»s  than  the  upper  Austral  as  driven,  with  the  exception  of 
northern  Michigan  and  Ontario,  hut  approaches  the  limit  of  the  S4*ale 
much  better  in  Iowa  and  Nebraska,  which  are  wholly  within  the  upi>er 
Austral,  hut  when'  the  scale  is  practically  unknown.  The  annual- 
minimimi  temperature  of  its  native  home  in  (*hina  is  alxmt  o'^F., 
according;  to  Bartholomew *s  Physical  Atlas,  Vol.  Ill,  MetiHiroloRy, 
Plate  II. 

Based  upon  the  data  ^iven  hy  Marlatt*  concerning;  the  life  history 
(♦f  the  scale,  there  can  1m»  two  ^nerations  in  southern  New  Hamp- 
shire, with  an  effective  tem|>erature  of  loTO^F.  over  oli'^F.,  a  sinfrle 
hriNid  re<piirin^  ri(K)^F.  over  53°F.  at  Washin^on,  D.  ('.,  and  repnv 
duct  ion  C4)nunencin^  at  lM>th  |>ointN  when  the  mean  is  alNuit  63^  F.. — 
at  \Vashin^t<m  May  15,  at  Nashua,  N.  II.,  alMuit  June  15.  Two  gen- 
erations <M«cur  in  southern  New  IIam|)shire  acn>rdin^  to  our  olNterva- 
tions. 

The  Asparagus  BiM»tle  (Criovrrin  as/Hirmfi)  was  first  im|H»rt«Hl  near 
New  York  City.  It  <M*curs  in  southeni  New  IIam|>shin',  luit  is  very 
rarely  injurious,  often  dyinj?  out  for  s«»veral  years.  (*hittenden  re- 
(*ords  that  it  was  intriNlnctMl  and  completely  ditnl  out  at  R<N*k  Island, 
111.,  many  years  a^fo.  Its  northern  limit  aj?nM»s  quite  cli»sely  with  the 
avera^e-annual-mininnun  is4)therm  of  alNtut  — 10  F.  (S4*e  map  3).  It 
(K*curN  in  south  western  New  York  an<l  northeastern  Ohio  in  the  tran- 
sition. Doctor  Chittenden-  <piot4*s  i\  \V.  Pn»scott  of  (*oncord.  Mam., 
as  statint;  that  '*immens4*  tnunlN^rs  are  killtnl  in  winter  during  M- 
verely  i-old  spells  foUowintr  o|M»n  weather''  and  states  that  the  lieetlea 
are  quite  susceptible  to  low  temperatun*s.  In<le<Ml  I)<M»tor  Chittenden" 
definitely  attributes  the  limitati(m  of  the  nitrthward  spread  of  this 
ins4H't  to  ''cold  stnips.**  At  Washin^tim,  I).  ('..  the  iNM'tles  emerge 
fnmi  hilNTuation  in  April  with  a  mean  of  alMiut  55  F.  The  life 
cycle  from  cul'  to  adult  on-npics  thrri-  weeks,  or  an  efTei*tive  temper- 
ature of  4'Jo  F.  ovir  .'».'»  .  nr  :Uh)  ovrr  »»o  F.  at  Washinirton,  yet  it  is 
not  coiiiniiiii  jit  Durham.  .\.  II..  thniitrii  \\\\)  over  55  and  525^F.  over 
•iO   F.  an-  Jivailabli- 

Tlif  <li»tnbiiti<Mi  nui\  data  roiirfrnin^  the  lifr  history  of  the  Elm 
Leaf  U««tlf  '  titih  rill  JIti  liiltitin  Miill  •  practically  duplicate  that 
L'ivcii  I'-ir  thi*  aspaiaL'iis  liiftlr  and  do  not  n«M«d  to  be  enumerated  here. 

iHullftiii  i'.j.  hiiri'au  t)f  KiitornMl«*Ky 
-ViMil.".K   I'    S    Hij.!    ..f  Am-    1»^1*»'..  p    :;47 
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In  its  northern  spread  the  Cotton  Boll  Weevil  (Anthonomus 
gratidis  Boh.)  had  reached  the  northern  boundary  of  Texas  at  the 
end  of  1904.  In  February,  1905,  the  temperature  dropped  to  1°F. 
at  Dallas  and  14°F.  at  College  Station,  Texas.  As  a  result,  I  am  in- 
formed by  Prof.  A.  F.  Conradi  that  it  seemed  to  have  been  killed  out 
entirely  north  of  Dallas  and  the  spread  of  the  previous  season  was  off- 
set, while  as  far  south  as  College  Station  so  few  hibernated  success- 
fully that  but  comparatively  little  damage  was  done  the  following 
season.  The  advance  of  the  weevil  was  also  given  a  decided  set-back 
in  Louisiana  the  same  winter,  though  only  in  the  northern  part  can 
this  be  attributed  to  low  temperature.  Again  in  June,  1906,  the 
agents  of  the  Bureau  of  Entomology  were  unable  to  find  weevils 
which  had  hibernated  successfully  in  Dallas,  Ellis  and  Navarro  coun- 
ties, Texas,  which  had  been  infested  for  three  or  four  years,  following 
a  minimum  of  12°F.* 

It  is  also  interesting  to  note  that  from  the  first,  the  boll  weevil  and 
other  southwestern  insects  have  spread  much  faster  eastward  than 
northward.^ 

About  1903  the  Morellos  Orange  Fruit  Worm  {Anastrepha  ludens 
Loew)  was  introduced  from  Mexico  and  became  established  near 
BrowTisville,  Texas.  Prof.  A.  F.  Conradi,  state  entomologist  of  Texas, 
advises  the  writer  that  it  had  become  quite  abundant  in  this  region, 
out  since  the  freeze  of  February,  1905,  when  a  minimum  of  22fF. 
occurred,  he  has  been  unable  to  find  any  evidence  of  the  pest. 

It  is  probable  that  the  absolute  minimum  temperature  is  not  the 
controlling  factor  in  limiting  the  northward  spread  of  insects,  for 
many  individuals  would  always  survive  in  sheltered  situations,  and 
these  absolute  minima  occur  at  very  long  intervals.  But  it  would 
seem  evident  that  where  the  average-annual-minimum  temperature  is 
below  that  at  which  a  species  can  exist,  that  it  will  never  become 
abundant.  Inasmuch  as  the  extreme  cold  of  winter  is  usually  in 
spells  of  short  duration,  the  average-annual-miuimum  temperature  of 
any  locality  is  probably  a  better  index  of  the  effect  of  winter  temper- 
ature there  than  the  average  mean  temperature,  average  daily  mini- 
mum, etc.  Were  thermograph  records  available  for  the  different  sta- 
tions, a  summation  of  the  temperatures  below  a  certain  point  might 
possibly  be  more  accurate,  for  it  must  be  remembered  that,  as  Bach- 
metjew  has  shown,  an  insect  may  be  killed  by  more  protracted  cold  at 


iFnr  further  discussion  see  a  forthcoming  bulletin  of  the  Bureau  of  Bnto- 
mol<>g>%  '*S<>me  Factors  in  the  Natural  Control  of  the  Mexi(^an  Cotton  Boll 
Weevil." 

2Welwter,  vt  al  Bulletin  60,  Bureau  of  Entomology,  p.  130. 


369  JOURNAL    OP    ECONOMIC    ENTOMOIX>OT  [VoL  1 

a  temperature  considerably  above  its  ** critical  i)oint,"  or  absolute 
minimum. 

Snowfall  will  exercise  an  important  influence  in  limiting  the  effect 
of  minimum  temperatures.  Thus  the  present  season  the  Rose  Chafer 
(Macrodmtylus  subs^iphtosus) ,  whose  lar\'a  winters  in  the  soil,  has  been 
exceptionally  abundant,  and  the  Striped  Cucumber  Beetle  {Diabrotics 
vitatta),  which  hibernates  in  the  earth,  has  !)een  as  injurious  as 
usual,  in  spite  of  the  low  tem|)eratures  of  last  winter,  both  havin^^ 
lieen  protected  by  the  <Uh»p  snow  blanket.  Species  hibernating  above 
ground  will  therefon*  be  nio.st  sus(*eptible  t4)  minimum  temperaturea. 
Humidity  will  also  materially  affect  the  influence  of  minimum  tem- 
peratures. 

From  the  above  discussion  it  seems  that  the  following  concluaions 
may  safely  be  drawn : — First,  that  the  present  Upper  Austral  Zone  of 
Doctor  Merriam  does  not  extend  far  enough  to  the  northeast  and 
extends  too  far  to  the  northwest.  Second,  that  there  is  strong  evi- 
dent* against  the  (effective  tem|>erature  of  the  gn)wing  season  being 
the  only  or  contn>lling  factor  in  determining  the  northern  limits  of 
life  areas.  Third,  that  minimum  tem|>eratures  often  limit  northern 
distribution.  IndeiHl.  i.s  it  not  pn>bable  that  the  law's  governing  the 
distriluition  of  life  are  a  complex  n^sultin^^  from  many  different 
cauM's  which  are  of  variable  im|)ortance  with  each  H|>ecies?  Though 
hypothes4»s  concerning  the  general  princii)les  involvcil  are  of  the  great- 
t*st  v«hu»  in  f<»niiinir  a  basis  for  further  investigation,  yet  the  true 
life  zones  ran  only  hv  asi'rrtaiiuHl  by  a  patient  accumulation  of  data 
concerning  the  at>tiial  distribution  and  spn*ad  of  life  as  found,  when 
a  cfmiparison  with  the  known  physiographieal  and  meteorological  con* 
ditions  will  make  apparent  the  laws  underlying  the  distribution  of 
life. 


TWO  INTERESTING  INQUILINES  OCCURRING  IN  THE 
NESTS  OF  THE  ARGENTINE  ANT 

Wii.Mox  Nkwki.i.,  Baton  Hnuge,  La. 

In  the  Kehniary  issue  of  the  .hMRN.vL  quite  lengthy  mention  was 
made  of  the  habits  of  th«'  AiL'entine  ant,  Indom]irnus  humilis  Majrr, 
whieh  has  bteotiif  a  p(*st  of  serious  natun*  in  the  southern  parts  of 
Ijoui>iaiia  and  Mississippi. 

Althouvrh  the  writer  has  had  this  s|H*eies  under  etmstant  observation 
fi»r  thf  past  ten  nmnths,  not  a  single  parasitie  or  pHnhn'tHms  enemy  of 
it  has  liet'ii  disenwred.  The  insiM'ts  whieh  dwt^ll  with  this  ant,  in  its 
rnliinifs.  are  ver>'  sear<*e  and  noiii*  of  th«*  true  ins4H*ts  are  as  yet  posi* 
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lively  known  to  be  persistent  guests  or  constant  dwellers  in  the 
colonies  of  this  species.  Certain  Staphylinida  are  found  in  decaying 
logs  and  in  rubbish  heaps  which  are  literally  honeycombed  with  the 
galleries  of  the  Argentine  ant,  yet  these  beetles,  when  confined  in  the 
artificial  formicaries  with  populous  colonies  of  this  ant,  fail  to  sur- 
vive. In  fact,  when  placed  in  a  formicary  they  are  invariably  at- 
tacked by  the  worker  ants.  Whether  this  is  due  to  the  unnatural 
conditions  surrounding  the  ants  is  a  question,  as  the  ants  live,  thrive 
and  increase  in  the  artificial  formicaries  with  apparently  the  same 
freedom  and  facility  as  in  the  purely  natural  outdoor  colonies. 

The  first  and  only  true  guests  as  yet  observed  in  the  colonies  of  the 
Argentine  ant  w^re  found  by  the  writer  in  March  of  the  present  year. 
Upon  examining  a  large  colony  located  in  a  heap  of  decaying  cotton 
seed  and  straw,  thousands  of  brown  mites  were  found  and  while  the 
first  impression  was  that  they  were  breeding  in  the  decaying  vegeta- 
tion, examination  of  the  entire  heap  showed  that  the  mites  occurred 
only  in  the  heart  of  the  ant  colony. 

Specimens  of  these  mites  were  sent  to  Dr.  L.  0.  Howard,  who  sub- 
mitted them  to  Mr.  Nathan  Banks  of  the  Bureau  of  Entomology.  Mr. 
Banks  found  that  there  were  two  distinct  species,  both  new,  and  he 
kindly  prepared  descriptions  of  them  as  follows : 

Uropoda  agitana  u.  sp. 

*'Body  oval,  in  the  female  slightly  more  pointed  behind  than  in  the  male; 
about  one  and  one  half  times  as  long  as  broad,  broadest  behind  coxae  III  and 
IV;  the  anterior  tip  of  the  body  frequently  depressed  a  little  so  as  to  appear 
slightly  emarginate  in  front.  Dorsum  smooth,  two  little  bristles  in  front  un- 
der anterior  margin;  venter  with  a  few  short,  stiff  bristles,  a  pair  slightly 
In  front  of  the  anus  and  a  pair  more  widely  separate  behind.  Perltreme  very 
large  at  stigma,  a  slight  projection  l^eyond,  anterior  part  at  first  curved,  then 
extending  obliquely  forward  and  outward,  then  suddenly  turned  upon  itself 
it  runs  back  and  diverges  toward  coxa  II.  Female  genital  aperture  large, 
occupying  all  the  area  between  coxae  and  reaching  to  the  camerostome,  and 
behind  to  middle  of  coxa  IV;  the  male  genital  aperture  Is  only  a  little  longer 
than  broad,  and  about  its  length  from  the  camerostome.  Legs  short,  I 
with  many  hairs  near  tip,  one  as  long  as  tarsus,  other  legs  with  short  spines, 
most  numerous  on  the  tarsi.  Hind  tarsi  about  as  long  as  space  between  hind 
coxae.     Length  9  mm. 

"Baton  Rouge,  La.;  associated  with  the  Argentine  ant." 

Uropoda  provocans   n.  sp. 

"Body  elongate  oval ;  tip  more  acute,  anterior  end  slightly  produced  in  the 
middle.  Dorsum  with  many  prominent  bristles;  the  two  bristles  under  an- 
terior margin  are  very  long,  two  thirds  as  long  as  tarsus  I;  venter  with  a 
number  of  bristles.  Perltreme  large,  with  a  very  small  inner  prolongation, 
anteriorly  It  runs  nearly  straight  at  first,  then  curves  outward  and  turns 
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on  itH<*lf  ami  niiiM  toward  coxa  IL  Femah*  genital  iiptTture  not  quite  reach- 
ing the  nimero8tom<^,  and  liehind  htinlly  extending  to  coxii  IV.  Male  leeiiltal 
ti|ierture  one  and  on<^fonrth  tinien  lonK«*r  than  hn»a<L  and  mi  111  farther  from 
the  <*aini*roMtome.  Legs  of  nxKlernte  l(*ngth;  the  tarsi  quit<*  nlendrr.  I  with 
many  liristlet*  near  tip.  one  of  them  an  long  an  the  tarsus,  other  tarni  with 
short  spines,  tlie  hind  tarsus  fully  as  Iouk  as  space  Ix'tween  hind  i*ox». 
Length  1.  mm. 
"Baton  Rouge.  La.;  associatiil  with  the  Argentine  ant." 

For  the  piirfNisi*  of  (Irterniinin^  the  hahitN  of  thi*se  mites  and  the 
part  played  hy  them  in  the  eeonomy  of  the  ant  eolonit*s,  wveral  hun- 
dretl  were  plaeed  in  a  eolony  of  the  Ar^rt^ntine  ants,  eonfimni  in  a 
niodificHl  Janet  ea^e.  east  of  plaster  of  Paris  and  containing  five 
ehamlHTs,  four  of  whieh  eonneet  with  each  other  hy  means  of  small 
tunnels,  the  fifth  ehamher  b«Mnj?  for  the  re«t»ption  of  water  to  main- 
tain humidity  in  the  nt*st.  In  a  ea^e  of  this  eharaeter  one  cham)>er. 
UHually  the  one  furth<»st  from  the  entranee.  is  invariably  **8et  aside" 
by  the  ants  as  a  cemetery ,  in  whieh  all  deail  iiHlividnals.  refuse  matter 
fnmi  th<*  nest.  et<'.,  is  dep<mit4Hl  from  time  to  time.  It  has  been  our 
ciiHtom  to  leave  the  chamber  nearest  the  entrance  coverwl  only  with 
glass,  to  form  a  sort  of  **vestibul«*"  to  the  nest  proper. 

Fine  trash,  nmtainin^  e^pi,  larva*  and  pupa*  of  the  ArpMitine  ant 
as  well  as  hu!idr<Mls  of  the  two  s|>ecies  of  mite  were  place<l  in  the 
vestibule  of  on«*  of  tln*se  cadres  on  March  11th.  The  workers  imme- 
diately srlecled  all  ant  larva',  e^trs.  and  pupa*  from  the  trash  and  car- 
ried them  into  tht*  ni*st  proper,  paying  no  attention  to  the  TniixKlaA 
and  iH'ither  attempted  to  <lestroy  them  nor  carry  them  into  the  nf»Ht. 
The  vestibule,  or  out«T  chamber,  was  by  far  the  dry«»st  compartment 
and  durinir  the  two  following  days  the  TntiNKlas  whieh  failc<l  to  find 
their  way  throiiLdi  the  small  tunnel  into  the  n«»st  pro|H»r  |H*rishetl. 
either  of  starvation  ur  bnk  of  moisture.  On  thi»  third  day  following? 
their  introdui'tioii.  some  of  th«»  livin^r  mit«*s  were  in  tin*  nest  with  the 
worki*rs  and  younjr.  but  the  jrrcat  majority  had  fi»und  their  way 
throuirh  the  two  liviiiL^  chambers  and  thrt*<*  ttuinels  to  the  back  eham- 
ber  or  *'i-emetery.'*  where  they  wen*  fcedin^r  upon  tht*  refuse  matter 
plaeed  theri-  by  the  ants.  Since  that  date,  a  p«*riod  of  about  1(N1  daySy 
tin*  mites  bavi-  mntinued  to  thrive  in  this  colony.  The  mites  never 
attatk  lh»'  immature  stuL'ts  of  the  ant  nor  do  they  seem  to  cause  any 
annn\aii««-  or  iin-onvenieiiei»  to  the  latter.  The  ants,  for  their  part, 
seem  to  bf  iiitirely  imlifTerent  as  ti>  th«*  wclfan*  of  the  mit<»s.  They 
neviT  att»-mpt  to  r«*mov«'  th«*m  i»r  ear«»  for  tht*m.  but  apiM»ar  to  re^rd 
them  with  a  spirit  i»f  kimlly  tobTation^  Obs«*rvatioiLM  made  upon 
these  mites  HI  other  <-olnniis  but  serveil  to  Verify  thi-M*  (MtneluMiona. 
Jjj  th«'  <'asi'  iif  one  .lanet  raif**  the  solvent  art  ion  of  the  water,  which 
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was  added  from  time  to  time  to  preserve  the  requisite  amount  of 
moisture  within  the  cage,  resulted  in  small  cavities  being  formed 
outside  the  nest.  From  time  to  time  a  mite  would  find  its  way  into 
one  of  these  cavities  and  would  remain  there  for  a  longer  or  shorter 
time.  Such  mites  were  constantly  watched  over  by  a  detail  of  from 
two  to  six  workers  from  the  colony  and  while  the  workers  never  fed 
or  in  any  other  manner  cared  for  the  mites,  so  far  as  could  be  deter-, 
mined,  they  were  nevertheless  unremitting  in  their  self-imposed 
guardianship  both  day  and  night. 

That  the  mites  were  in  no  way  dependent  upon  the  ants  for  food  or 
for  care  was  determined  by  placing  several  hundred  of  the  former  in 
a  plain  glass  bottle  with  a  small  supply  of  worker  and  larva  **  cad- 
avers'* and  other  refuse  matter  taken  from  the  cemeterial  chamber  of 
a  large  artificial  formicary.  Water  was  added  from  time  to  time  to 
keep  the  mass  sufficiently  moist  and  the  bottle  isolated  by  water  to 
prevent  any  living  ants  from  obtaining  access  to  it.  On  this  dead  and 
decaying  matter  the  mites  lived  and  thrived  for  over  sixty  days,  when 
other  duties  caused  us  to  neglect  the  daily  application  of  moisture 
and  the  death  of  the  mites  resulted. 

We  therefore  feel  safe  in  venturing  the  opinion  that  these  two 
mites  are  scavengers,  pure  and  simple,  in  the  colonies  of  the  Argentine 
ant  and  as  such  they  are  tolerated  by  the  latter,  although  their  pres- 
ence is  not  necessary  to  the  welfare  of  the  community  and  no  effort 
is  made  by  the  ants  to  secure  or  retain  their  services. 

Careful  search  in  the  colonies  of  other  species  of  Formicina  has 
thus  far  failed  to  reveal  the  presence  of  either  of  these  two  species 
of  Uropoda, 

Baton  Rouge,  La.,  June  22,  1908. 


THE   FUNDAMENTAL   PRINCIPLES   OF   SPRAYING 

By  H.  T.  Febxalo»  Amherst,  Mass. 

The  use  of  arsenical  poisons  in  the  control  of  insect  pests  has 
now  continued  for  nearly  half  a  centur>\  During  that  period,  start- 
ing with  but  a  few  pounds  a  year,  the  demand  has  increased  until 
many  tons  of  these  materials  are  now  annually  consumed  and  their 
use  is  one  of  the  fundamental  principles  of  economic  entomology. 
Yet,  a  careful  examination  of  our  actual  knowledge  of  arsenicals  in 
their  relation  to  insect  and  plant  life  gives  surprising  results,  showing 
how  little  is  really  knowTi  and  how  much  is  merely  empirical,  and  in- 
s 
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dieatos  that  a  l)n>ad  fit^ld  for  eh(*niieal,  ciitoniological  and  physio- 
loiirical  re8i»arch  is  waiting  for  explorers. 

Everyone  who  sprays  is  aware  how  varialile  are  the  results  he  ob- 
tains at  diffei*ent  times;  how  one  treatment  may  l>e  very  8ueoe«iful 
while  another,  under  apparently  similar  eonditions.  may  prove  much 
less  satisfactory.  Some  writers  advise  spraying  on  warm,  cloudy 
days;  others  on  bright  days  to  obtain  the  best  results.  The  addition 
of  one  or  two  {XMinds  of  lime  to  each  iMumd  of  Paris  Green  to  pn'vent 
burning  the  foliage  is  generally  urged;  yet,  even  then,  injury  some- 
times follows,  and  the  only  explanation  generally  offered  seems  to  be 
that  the  materials  were  not  sufficiently  well  mixed. 

It  is  generally  claimed  that  injury  to  foliage  is  due  to  the  preiienee 
of  free  (unctmibined)  arsenic  in  the  spray,  but  it  is  interesting  to  note 
that  even  this  has  not  been  conclusively  pn)ven.  And  when  the  na- 
ture of  the  action  of  the  |>oison  on  the  insect  is  questioned,  the  an- 
swer seems  to  have  been  drawn  entin»ly  from  human  toxicology  rather 
than  from  a  study  of  the  |>oisoneil  insects  themselvc>s,  while  difference! 
in  the  ease  with  which  different  |)ests  are  killed  by  poisons  have  been 
explained  as  due  to  varying  powers  of  eliminatiim  of  the  poiflons 
from  their  lMKli(*s. — only  a  guess,  though  one  whi<*h  may  prove  to  be 
correct. 

Even  the  chemical  aspect  of  the  ins<u*ticides  has  its  uncertainties. 
I)ictionarit*s  of  Kolubility  state  that  c*opiM*r  ars<*nite  is  insoluble  in 
water,  whereas  ev4»ryone  who  has  us«»d  this  substance  as  a  spray  knowa 
that  it  is  ne(M*ssjiry  to  add  lime  to  prevent  burning  the  foliage.  It 
would  s4M*m  then,  either  that  such  statements  as  to  solubility  are  very 
loose  in  th<'ir  nature,  or  that  the  burning  is  due  to  S4)me  of  the  im- 
puriti(*K  always  pres<*nt  in  commercial  articles.  Which  is  the  tmthl 
What  are  th<*  impuritif*s  and  what  parts  may  they  play  when  used  as 
sprays?  Tht»se  and  many  other  (piestions  nnist  1m»  settled  by  the 
chemist  and  entomologist  working  t<tgether. 

Weather  conditicms  have  already  l)een  mentiomnl.  How  far  do 
these  affei't  or  modify  results  when  other  factors  n^main  fixed t  Is  it 
.sunliL'ht.  teiii|ieratiire.  humidity  or  all  thesi*  and  |>erhap8  other  eoa- 
ditJDiiH  in  nddition  whieh  an*  invc»lved?  The  meteorologist  most 
also  rinitribiite  his  sban*  t(»ward  the  solutii»ti  of  spraying  problems. 

.\t  tlh-  pn-s«rit  tiiiir  there  are  t(M»  few  data  of  ex{M'rimenta  made 
uiHJiT  i-iimiitioiis  known  with  exaetness;  with  materials  of  fixed  and 
kii«»\\ii  iiiriipi»sition:  and  with  ean*ful  stndit*s  of  the  results,  to  enable 
us  to  «lraw  siit'f  rnneliisjon.s  on  this  snl»jeet.  Many  factors  are  in- 
ViWvt'd  and  thfst-  must  «*aeh  Im*  stiidie«|  scparat(*ly  in  their  changes 
whili*  tlh*  nthiTs  rt-niain  (ixe*l.  thus  involving  long  wries  of  ezperi- 
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ments,  before  we  shall  have  a  knowledge  of  the  fundamental  princi- 
ples which  will  enable  us  to  attain  the  best  results.  Such  an  investi- 
gation has  already  been  begun  at  the  Massachusetts  Experiment  Sta- 
tion with  the  anticipation  that  five  or  ten  year's  work  may  give  re- 
sults which  will  help  place  spraying  on  a  firm  and  scientific  basis. 


DESCRIPTION    OF   NEW    DEVICES    FOR   REARING 

INSECTS 

By  A.  F.  BuBGEss,  Washington,  D.  C. 

One  of  the  serious  problems  which  it  was  necessary  to  solve  in 
order  to  successfully  rear  the  parasitic  and  predaceous  insects  which 
were  being  shipped  from  Europe  to  prey  on  the  g>Tsy  and  brown-tail 
moths  was  to  secure  apparatus  by  means  of  which  these  insects,  as 
well  as  their  hosts,  could  be  successfully  reared  in  large  numbers. 
All  of  the  old  style  equipment  in  general  use  by  entomologists  for 
rearing  work  was  tested,  but  in  many  cases  it  was  found  that  radical 
improvements  were  necessary  in  order  to  accomplish  the  results  de- 
sired. It  was  of  primary  importance  to  place  the  insects  under  as 
nearly  as  possible  natural  conditions  and  at  the  same  time  to  keep 
them  in  confinement  where  they  could  be  studied  and  observed  and 
not  allowed  to  escape  from  captivity.  The  purpose  of  this  paper 
is  to  call  the  attention  of  working  entomologists  and  others  who  may 
be  interested  in  rearing  insects  to  several  devices  which  are  now  in 
use  at  the  Gypsy  Moth  Parasite  Laboratory.  Melrose  Highlands, 
Mass.,  and  which  have  been  found  to  meet  some  of  the  serious  defects 
of  the  equipment  that  is  in  general  use  in  insectaries  and  insect-breed- 
ing laboratories. 

The  most  important  of  these  is  a  tray  for  rearing  insects  which 
was  devised  by  Mr.  W.  F.  Fiske  of  the  Bureau  of  Entomology,  Wash- 
ington, D.  C,  who  is  in  charge  of  the  Parasite  Laboratory.  It  is  illus- 
trated in  PI.  3,  Figs.  1  and  2.  The  standard  size  used  at  the  labor- 
atory is  14  in.  square  and  3  in.  high.  The  bottom  is  covered  with 
cheese-cloth  which  is  attached  by  paste  to  the  sides  of  the  tray.  With 
the  exception  of  a  2-in.  rim  around  the  upper  edge,  the  top  is  open ; 
while  directly  beneath  this  rim  a  band  of  sticky  Tanglefoot  is  placed  in 
order  to  prevent  the  escape  of  the  insects.  This  band  is  applied  before 
the  cheese-cloth  bottom  is  attached  and  it  is  a  simple  matter  to  re- 
place the  bottom  with  a  new  piece  of  cheese-cloth  when  desired.  The 
tray  is  built  of  one  half  inch  white  wood  stock  and  the  joints  are  se- 
curely nailed  and  glued  in  order  to  make  it  tight.     ^  xxsj^^^^^-^sISCnsscl 
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of  this  tray  has  htvii  iisrd  with  excelh'iit  n»s!ilts  fi>r  n*arin^  lar\-a»  in 
largi*  munlMTs.  This  form  is  5  fvv\  hmj?,  2  tWt  wide,  and  4  inches 
hijfh.  Approximately  'MH)  trays  of  these  two  sizes  have  In^en  in  UM 
this  seastiii  and  the  results  have  been  entirely  satisfaetory.  The  ad- 
vantages of  this  devi«*e  «»ver  the  ordinary  Riley  eajre  are  very  pro- 
nounec<|.  Any  one  who  has  nsetl  the  latter  for  rearinir  lar^re  quan- 
titi(*s  of  larva*  has  l>een  eonfnmted  with  the  difKeult  problem  of  feed* 
in^  the  eattTpillars  without  aUowin^  them  to  esea{N'.  It  is  im|NMHible 
in  one  of  these  ea^*s  to  seeure  reliable  data  on  ftHnling  habits  of  the 
inRO(*ts.  whieh  are  beiim  n'are<l.  and  information  eoneernin^r  the  hahitH 
of  their  parasitie  enemit*s  eannc»t  Ik»  readily  obtaimtl  be<'ause  of  the 
small  area  i*ontained  in  the  ea^e  and  also  on  aeeount  of  the  inability 
of  an  observer  to  wateh  the  ovi|M>Kition  of  parasiti^M  on  their  larval 
hosts.  The  Fiske  tray  overeomes  praetieally  all  of  these  diffieulties. 
The  eaterpillars  are  nnide  to  fwnl  in  sneh  a  way  that  they  an*  exfMMed 
to  the  view  of  the  observer,  the  Tan^lefiNtt  baml  preventing?  them  from 
escaping  fnmi  the  tray.  In  ease  it  is  desin*<l  to  make  obw*rvati(»ns  on 
the  ovi[M»sition  or  habits  of  parasitie  ins<*<'ts  whieh  attaek  the  eaterpil- 
lars, thesi*  trays  ean  b«*  plaeed  in  a  tiirhtly  seni^ned  nM»m  or  house 
in  whieh  thr  parasites  may  1m*  liberated  and  when»  the  ol»s<»r\'er  can 
have  ample  opportunity  t(»  obM*r\'e  their  operations. 

For  the  purpfis«*  of  rrnrin^  s<»me  ins«»ets.  surh  as  be<*tles  whieh  s|M*nd 
a  part  of  their  life  in  the  ground,  it  is  usually  desira!>le  to  usi*  glass 
jars  partially  tilb*<l  with  earth.  We  havi*  in  the  past  usiil  eheese- 
eloth  e«»vers.  whieh  were  held  in  plaee  by  rubber  bands  or  string. 
Both  of  these  methmls  nf  fastening'  are  objeetioruible.  the  former  on 
anMMUit  of  the  eontinual  breaking  of  the  liands  and  the  latt(*r  lH><*ailse 
(»f  the  annoyaiiee  in  untyiiu;  the  strinir  to  rem(»ve  the  eover.  Some  in- 
S4'<*ts  are  able  to  eut  thnniLdi  the  elH»es«Md«»th  and  nwike  their  escape 
and  this  has  often  eaused  the  loss  of  speeimens  from  whieh  valuable 
data  was  briuL'  siMim'd.  This  year  we  havi-  usinI  a  eireular.  w<MMlen 
eover  made  of  on**  inch  planed  pine.  ^Sim*  IM.  4.  Fii:.  '^.)  A  gnwve 
was  turnt>d  one  half  iiieh  from  the  outer  edtre  of  the  e4>ver  and  of 
KufYieient  width  to  admit  the  upper  edtre  i>f  Ww  jar.  A  2-ineh  hole 
was  then  ent  nr  bored  in  the  emter,  tin-  under  sidt»  of  whieh  was  cov- 
ereil  with  wire  in«>s(piiti>  ihttiiii:.  This  furnishes  a  «*over  whieh  can 
be  easily  removed  ami  replaeid  and  is  tii:li1  I'Moinrb  to  prevent  the 
••seape  nf  insi'i'ts  wliirh  an-  lu-injr  n-ari'd.  The  wire  nt'ttinu  in  the 
top  fnriiisht's  suflieifnt  air  ^^upply  ti»  prevent  enndi'iisation  of  moisture 
•  •n  tin-  iriMilf  nf  ili*-   jar 

.\iinthtr  «air»'  wlii'li  has  iMtij  suri-«'s.sfiill\  iisfd  this  season  for  rear* 
Iml:  ( 'aloNMiriji  larva-  i^  ilitiNt  ratiij  in  1*1   4.  Fit:.  4.     It  is  ]i)  inches  in 


Phili*  Z 
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HhiiiK  CA*iiH:  Fig  A, — No,  1,  jar  wUti  w«M«i**n  |ft|r,  No  2»  Jar  wltll 
ohri'si  hith  top  Im»U!  tti  plarr  wHh  rubber  h;tinl,  No.  3.  <i»iii«M'iiclJtnj  of  imder' 
**j(h»  of  wiioileii  !t»|).  Fiic.  4,— IlUisfnites  ^'utistrurhciu  of  wire  rag»*  for  rearlnie 
in^-iH  («  \\i  riie  gitiufid,    Th«'  nhn*  fiKtJn"**  nhow  tttf»  top  luiii  liutinm  cif  ili*»  lairi^uj 

w'hllc  Ihf  mhl(tl(4  lliiuro  nhows  ih i!iiti»*tnl  rnsr*    uhi-i,  ,  tm  (i,»  mmU  in  tli<* 

irroufid  to  ih**  tllKriim h  lUulreiL 
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height,  4  inches  in  diameter,  the  sides  are  made  of  wire  mosquito  net- 
ting drawn  into  the  form  of  a  cylinder  and  laced  with  copper  wire. 
The  top  is  similar  to  the  one  already  described  which  is  used  on  the 
idaas  jars;  while  the  bottom  is  made  in  the  same  way  but  without  the 
groove.  The  lower  edge  of  the  wire  is  tacked  securely  to  the  wooden 
surface.  In  making  these  cages  netting,  20  inches  wide,  was  used. 
the  finished  edge  always  being  placed  at  the  top.  These  cages  were 
Bunk  about  8  inches  into  the  ground  and  furnish  conditions  which 
are  as  near  natural  as  we  have  been  able  to  devise  for  rearing  insects 
of  this  class. 

A  larger  cage  for  hibernating  Calosoma  adults  has  been  used  in  our 
breeding  experiments.  It  is  made  of  galvanized  iron  wire,  2  feet  in 
width  and  with  a  three  eighths  inch  mesh.  A  strip  was  cut  and  rolled 
into  a  cylinder,  the  diameter  of  which  was  5  inches ;  the  overlapping 
edges  were  laced  with  copper  wire  and  the  top  and  bottom,  which  were 
made  of  wire  mosquito  netting,  were  sewed  on  with  wire.  The  cage 
was  sunk  20  inches  in  the  ground  and  furnished  excellent  conditions 
for  hibernating  these  insects.   . 

It  is  perfectly  true  that  breeding  devices  must  be  used  which  are 
especially  adapted  to  the  habits  and  character  of  the  insects  to  be 
stadiedy  and  it  may  be  desirable  to  modify  these  cages  in  such  a  way 
as  to  suit  the  special  needs  of  the  investigator.  For  the  lines  of  work 
iMdiich  we  are  attempting,  the  results  secured  have  been  very  satisfac- 
tory and  it  is  hoped  that  these  devices  may  be  of  assistance  to  others 
engaged  in  like  work. 


REPORT  OP  THE  COMMITTEE  APPOINTED  TO  ATTEND 

THE   ANNUAL    MEETING    OF    THE    AMERICAN 

ASSOCIATION    OF    NURSERYMEN 

At  the  last  annual  meeting  of  this  association,  u  eoniniittee  was  ap- 
pointed, consisting  of  Doctor  S.  A.  Forbes.  Prof.  T.  B.  Synions  and 
Mr.  A.  P.  Burgesjs,  to  attend  the  annual  meeting  of  the  American 
Association  of  Nurserymen  at  Milwaukee,  Wisconsin.  June  10.  11.  12. 
190S,  for  the  purpose  of  conferring  with  the  members  of  that  assm-i- 
ation  relative  to  matters  pertaining  to  nursery  inspect i<m  and  also  in 
regard  to  the  proposed  national  inspection  and  <iuarantine  legislation. 
Doctor  Forbes  was  unable  to  be  present  and  th(*  connnittee  was  repre- 
aaited  by  the  other  members. 

At  the  session  held  on  Wednesday  morninj^r.  June  10,  the  following 
report  was  submitted  by  Mr.  Orlando  Harrison  of  Berlin.  Maryland, 
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who  WHH  tlu»  NursfryiiHMrs  repri*8t*utative  and  joint  coniniittw  on  na- 
tional inspection  and  legislation: 

Mr.  Prfnidrnt  and  Members  of  the  Ameriean  AM$ociation  of  Nurserymen: 

The  Kubject  of  a  national  InHpection  law  is  one  that  should  receire  the 
attention  of  every  numerynian.  It  haH  l»een  said  that  a  poor  law  in  lietter 
than  none,  and  I  think  we  nil  agree  that  It  U  lietter  t(»  have  a  law  enforcing 
Inspection  for  tlic  l>eneflt  of  all  the  fruit-growers.  entomologlsCs  and  the  nur- 
serymen. 

The  question  now  Ih  "I)(»  you  want  two  laws?"  One  op<»rated  by  the  state 
and  the  other  operated  by  the  government  fn>m  WaMhlngton.  like  the  Pare 
Food  and  Seed  lawn,  as  they  are  now  enforced. 

Who  is  to  be  supreme,  the  state  or  the  goveniment,  In  enforcing  them? 

At  a  rei*ent  conferen<-e  of  the  govemonc  of  the  Tarious  states  at  Wash- 
ington, D.  C.  it  waH  made  clear  that  the  states,  ho  far  as  their  goveniom  were 
concerned,  are  wTupulously  oppom^l  to  relluqulKhlng  to  the  fe<1eral  gOTere- 
nient  any  of  the  powers  refierved  to  them  under  the  <f>n8titutlon.  Pnu*ticall7 
every  governor  present  went  on  n*cord  In  favor  of  the  states  exercising  their 
p«»wer  to  the  fullest  degree,  but  in  doing  this,  they  also  made  it  clear  that  thej, 
likewine.  favored  the  exercise  by  the  federal  government  In  the  fullest  sense 
of  all  the  |)owerM  delegati*d  to  It  l)y  the  states  thmugh  the  constitution.  The 
i*onoensuB  of  opinion  wenis  to  be  that  the  states  nmst  do  their  work,  the  na- 
tion its  work. 

When  Federal  Power  Should  Prevail 

Pn^sident  Roos<>velt  has  gone  on  re<^»nl  as  ret'ognizlng  the  rights  of  tha 
states  and  says  In  matteiK  that  nOate  only  to  the  pe(»pie  within  the  state, 
the  state  Is  to  be  sovereign  and  It  should  have  the  ])ower  to  ai't.  If  the  mat- 
ter Is  suob  that  the  state  Itself  cannot  act.  then  he  pleads  on  liehalf  of  all 
the  KtatCM  that  the  national  government  should  art. 

Each  Must  Exercise  Its  Power 

William  JenningH  Mryan  say*«  he  \h  jealoun  of  any  encroarhment  uptm  tha 
rights  of  tbc  Htate.  Itelievlm;  that  the  states  are  lnd«*structlble  as  the  UnlOD 
is  InillHMtlubli*.  and  it  Ih  just  an  lni|)eratlve  that  tht*  general  goveniment  shall 
dis<*hart:e  the  dutlen  del«>gated  to  It  as  It  Is  that  the  Mtates  should  exercise  the 
pi»wers  reiH»rve<l  to  ib«'ni.  H«'  further  sajs.  "NNtthIng  that  is  ni*«<essary  is  im- 
possible," 

Sute  Righu 

Without  Mtat«*  rltrbt«  we  would  have  no  Kov»»rnmiMit.  Eliminate  state  rlghta 
and  you  bav«*  nothing. 

Advantage  of  a  National  Law 

One  thiim  that  «^>iilil  U*-  i;:iintHl  In  a  national  law  \n  to  outline  a  standard 
law  aihl  a<*k  all  ttit>  <«tatf<«  to  aninid  their  laws  to  <-oiiform  to  that  as  far  as 
prat  t K.I bl«*  Wf  niii<«t  n'memlHT  that  the  rnit<'<l  States  goveniment  has  ao 
iKiHfT  «\k«'pt   til. IT   i:i\»Mi  tt   l»y  ihr  ^tates 

N«>u  :t  tiiii<«t  u  t.ikfii  for  Ki'antiMl  tliat  th«*  Aui«Tl«'an  Nurserymen  tbonailht 
t*  ii*-<  fs^.ir  >   'hai  *M.tii*-ih!iii:  •»tiitiii<l  }h*  «lon*'  or  this  i-«»minUtee  would  not  hft^ra 


August,  '08]  JOURNAL    OP    ECONOMIC    ENTOMOLOGY  271 

been  named.     I  have  diligently  tried  to  work  out  some  plan  whereby  we  could 
all  work  under  one  law  and  all  the  states  share  alike. 

State  Laws  Will  Remain  in  Force 

If  we  have  a  national  law,  it  is  quite  evident  that  the  state  laws  will  re- 
main in  force,  but  it  Is  possible  that  the  secretary  of  agriculture  conduct  the 
inspection  of  nurseries  through  the  present  state  officials,  thus  allowing  only 
one  inspection  of  our  nurseries,  which  is  desirable;  on  the  other  hand,  it  is 
not  desirable  that  we  have,  two  inspections  by  separate  parties. 

A  Meeting  of  the  Committee 

I  attended  the  meeting  of  the  American  Association  of  Horticultural  In- 
spectors and  Economic  Entomologists  held  In  Chicago  December  27  and  28, 
1907.  Before  going  to  the  meeting  I  sent  out  eighty-eight  letters  to  the  larg- 
est growers  of  nursery  stock  in  the  association  and  received  sixty  replies, 
the  majority  of  which  favored  a  national  law. 

You  are  all  familiar  with  the  resolutions  passed  by  the  inspectors  and  en- 
tomologists, which  have  been  published  by  the  trade  papers. 

[See  pages  3-4  and  222-23  of  the  February  and  June  issues  of  the  Journal 
for  copies  of  these  resolutions.    Ed.] 

The  Nurseryman  8  Side 

I  said,  *The  nurserymen  are  anxious  to  cooperate  with  you  in  combating, 
controlling  and  stamping  out,  if  possible,  the  insect  pests  and  diseases  which 
are  liable  to  be  found  in  the  nursery.  We  realize  that  it  is  our  duty  to  our 
customers  and  to  the  man  in  authority  who  issues  the  certificate  that  they 
be  placed  in  the  proper  light  with  each  other  and  with  the  grower  in  issu- 
ing the  certificate  from  one  state  to  another.  Yet  it  does  seem  to  us  that 
more  stress  should  be  laid  by  the  inspectors  upon  neglected  orchards  near  a 
nursery." 

Entomologists 

I  wish  it  clearly  understood  after  being  with  the  horticultural  inspectors 
and  economic  entomologists  twice  at  different  meetings,  I  find  they  are  a  class 
of  high  grade  men  and  are  endeavoring  to  the  best  of  their  ability  to  bring 
al>out  uniformity  In  their  inspection  work.  They  have  their  troubles  as  well 
as  the  nurserymen  and  are  trying  to  solve  the  problem  now  before  us. 

On  my  return  from  Chicago,  I  found  several  letters  from  influential  nur- 
serymen denouncing  most  emphatically  that  any  action  should  be  taken  with- 
out further  consideration  and  presenting  the  whole  matter  before  the  nursery- 
men at  this  meeting.  I  consulted  several  leading  nurserymen  and  their  ad- 
vice was  that  every  member  of  the  association  should  be  heard. 

On  May  12  I  sent  out  four  hundred  and  sixty  letters  and  have  received  re- 
plies from  two  hundred  and  twenty-five,  of  which  one  hundred  and  seventy 
have  a.sked  for  a  national  or  uniform  law;  twelve  against  and  five  neutral. 

Of  the  entomologists  or  inspectors,  thirty-one  are  favorable  and  two  are 
opposed. 

While  many  want  a  uniform  law,  they  want  only  one  law  and  some  do  not 
want  a  national  law.  But  few  who  ask  for  a  national  law  offer  any  sugges- 
tions. 

I  will  give  you  a  few  hints  from  some  of  the  letters  't^fc^Vn^. 


S72  JOUBNAL    OF    ECONOMIC    ENTOMOLOGY  IVol.  I 

From  Nurserymen  Who  Favor 

"I  have  for  years  tliotight  thnt  there  ought  to  be  tnHpe<*toni  at  every  port  of 
entry  to  the  Unltiul  States.  Of  oourne  they  could  not  c»arefully  iuHpect  the 
oontentH  of  every  case  unU*sH  there  were  strong  suspicions,  but  think  they 
couhl  do  a  great  deal  to  awaken  people  elsewhere. 

"Then  I  believe  there  should  be  other  Inspectors  to  Inspect  the  stock  at 
the  nurseryman's  pla<*e  l»efore  It  is  distributed  all  over  the  country'.  Juet 
think  what  a  l»enefit  it  would  have  l>een  to  the  countrj'  if  there  hail  been  such 
an  inspector  In  Callfonila  before  the  scale  was  carried  all  over  the  ttmntry." 

Another  says:  *'I  favor  a  national  uniform  Inspection  law.  I  think  the 
gains  would  Ik.'  impartiality  and  uniformity  of  lnspe<'tion.  This,  I  think, 
would  soon  bring  about  a  niodincation  of  the  practUvs  in  different  states,  ren- 
dering It  easier  and  safer  to  do  interstate  nursery  business.'* 

Another  writes:  '*!  favor  a  national  law  l»e<>ause  this  will  place  all  nur- 
8er>'men  upon  an  equal  basis  and  do  away  with  the  endless  delajrs  and 
troubles  on  account  of  the  various  state  laws." 

Against  a  National  Inspection  Law 

Another  says:  **If  natUmal  inspe<*tlon  Is  desired  It  should  Include  not  only 
nurstTles,  but  orchards,  and  c^>mpel  all  to  keep  clear  of  all  kinds  of  pests." 

Another  says:  "We  favor  a  law  thnt  would  lie  equally  as  stringent  upon 
the  fruit  grower  as  well  as  the  nurw^rympn  and  all  othi*ni  who  own  trees  of 
any  kind.'* 

An«>ther  says:  "The  writer  has  recently  had  a  hearing  In  Washington  Id 
regard  to  a  pn>posed  seed  law  and  Is  none  t<K>  strong  for  lf*glslatlng  an>'  In- 
dustry  Into  federal  restrictions  or  penitentiary  pt»nalties  and  bureaus.  The 
only  use  for  a  national  law  is  as  a  guide  for  state  laws  and  If  it  is  to  lie 
su(*h,  the  same  should  be  m<Mit  conservatively  and  carefully  considered.  Bverj 
person  Interested  commercially  should  \h*  given  an  opportunity  to  be  heard. 

**The  pn*sent  Idea  of  pcrnlrious  activity  In  federal  legislation  which  will 
soon  put  every  business  man  In  many  unprotecte<l  and  defetiseU«s  industries 
into  the  p4»sitIon  of  working  under  the  |)«iHslbllitles  of  a  priwm  senteiM-e  Is  not 
an  Ideal  o<H'Upation.  In  my  judgni«*nt.  for  our  congressmen." 

Another:  "\\v  rt*rtalnly  are  not  In  favi>r  of  the  nurserymen  spending  anj 
time  or  money  In  trying  to  pnN*nr«*  a  nati4>nal  uniform  Inspection  law.  Con- 
gress has  no  p4iwer  whatever  to  rliange  the  tliffcrent  state  laws  and  all  ship- 
ments made  would  l>e  8ubje«'t  to  tli«*  dlffenHit  state  laws  just  as  swm  as  tliej 
crosseil  the  stati*  line. 

"If  W(*  tvuWl  have  had  a  national  law  passed  years  ago  before  all  the  stmtaS 
had  pa*«e<l  thfir  own  difTenMit  law**,  we  think  It  would  have  lieen  a  good 
thing,  but  *Mi  f:ir  a^  we  ran  iiow  M*e.  It  would  lie  simply  putting  one  nsore  bar- 
den  ulNtn  the  <«tiip|MTH  with  no  <orre?t|K)nding  I>eneflt8.  We  w«iuld  simply  liav« 
the  iirovl*>ioii  of  a  national  law  to  i^iinply  with  in  ad4litlon  to  the  pnivlslon  oC 
every  Mate  inti*  uhii-li  wr  ni;i\  l»e  shipping. 

"\Vf  «lo  not  kn<i^%  iii.it  we  liM\e  any  ohjei  tion  Xn  a  national  unlf«>rni  law  ooly 
•AS  ttatfil  :tlMi\«'  and  w**  «*lioul«l  l>e  very  much  afraid  that  there  would  not  bO 
an  sppnipi'larhMi  mad**  so  tli.-it  nil  nur<MTyni«'n  e<»iil(l  have  their  nurseries  te* 
Hpti'tc*! 

"We  think  nt  the  *>t:iKf  to  whi<  h  the  matter  hins  now  arrive<l.  It  would  bO  A 
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good  deal  better  to  devote  our  energies  to  getting  the  state  laws  somewhat 
more  uniform  than  to  try  to  have  a  national  bill  passed." 

Another  says:     "There  are  some  'IFS*  in  it. 

"If  all  state  laws  were  abolished  or  amended  to  conform  to  the  national 
law,  that  would  be  all  right,  but  they  will  not  amend  or  abolish  because  that 
would  be  looked  on  as  interference  with  that  time-honored  proposition  of 
'state  rights.* 

"If  we  could  have  a  good  national  law  to  cover  the  whole  business  and 
all  state  laws  out  of  the  way,  it  would  be  a  great  gain,  but  as  it  appears  to 
me,  it  would  make  further  complications  just  now  to  try  to  have  a  national 
bill  passed.  We  might  have  a  national  law  to  cover  importations  from  for- 
eign countries,  provided  it  could  be  made  to*  harmonize  with  the  present  state 
laws.  As  the  matter  stands,  I  do  not  feel  that  there  is  much  to  gain  in  the 
proposed  legislation." 

SUMMING  UP  THE  WHOLE  MATTER:  The  last  letter  puts  it  in  a  nut- 
shell and  it  is  now  for  you  to  decide — 

First:  If  all  state  laws  were  abolished  or  amended  to  conform  to  a  national 
law,  that  would  be  all  right. 

Second:     They  will  not  amend. or  abolish. 

Third:     What  are  we  to  gain  by  adding  another  law? 

Fourth:  Will  it  help  the  entomologists  and  inspectors  in  doing  more  effi- 
cient work  or  help  the  fruit-growers  by  adding  another  inspection? 

I  want  to  say  I  have  given  this  some  little  time  and  quite  a  good  deal  of 
thought,  and,  after  doing  so,  I  would  recommend  that  a  resolution  looking 
forward  to  making  some  definite  arrangement  for  inspecting  imported  stock 
be  adopted.  But  further  than  that  I  have  no  recommendation  to  make  other 
than  that  based  on  the  report. 

Oblando  Harrison, 

Committee  on  National  Inspection  Law. 

The  members  of  the  visiting  committee  were  then  called  upon  for 
remarks.  The  purpose  of  the  resolution  which  had  previously  been 
endorsed  by  the  Association  of  Economic  Entomologists  and  the  Asso- 
ciation of  Horticultural  Inspectors  was  fully  explained  and  national 
legislation  was  pointed  out  as  the  best  method  of  bringing  about  uni- 
form regulations  and  practice  in  the  inspection  for  stock  received  from 
foreign  countries  or  for  stock  passing  into  interstate  commerce.  A 
motion  was  made  and  seconded  that  the  report  be  accepted  and,  after 
a  general  discussion  of  the  matter  in  which  several  nurserjnnen  ex- 
pressed their  opinion  that  any  national  legislation  was  undesirable, 
it  was  passed  unanimously. 

At  the  afternoon  session  a  resolution  was  offered  by  Mr.  Kelsey 
of  New  York  which  was  unanimously  adopted  and  is  as  follows : 

Rrsnlved,  That  the  vice-president  of  each  state  be  and  hereby  is  authorized 
on  l>ehalf  of  this  association  to  use  all  reasonable  endeavor  to  have  any  dras- 
tic legislation  now  in  force  in  his  state  modified  to  conform  to  the  laws  of 
other  states,  the  practical  workings  of  which  have  not  entailed  undue  hard- 
ship to  the  nurserymen  or  fruit-growers  in  their  execution  of  sucK  Xa.'^^. 
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Retsolvrd,  Thnt  we  heartily  expreMS  our  apprec*iatloii  of  the  efforts  made 
t>y  the  ecououilc  entomologist «i  and  horticultural  Inspectom  of  the  oountry  In 
their  cooperation  toward  ImproTlnK  the  Insert  peat  legtslatlon. 

At  the  morning  session.  Thursday,  the  following  resolntion  was  prfr- 
aented  by  Mr.  Hale  of  Tennessee  which  was  designed  to  carry  into 
effect  the  report  which  was  adopted  on  the  preceding  day : 

Re9olved,  That  the  Amerlcnn  AsHOclatlon  of  Numerymon  In  cooTentlon  aa> 
aembled  do  hereby  endorse  the  pansage  of  a  law  by  Congrem  providing  for 
the  government  inspection  of  all  Imports  as  follows: 

SacnoN  1.  That  It  shall  be  the  duty  of  the  secretary  of  agriculture  and 
he  is  liereby  authorised  and  directed  to  prepare  and  promulgate  rules  and 
regulations  governing  Importations  of  any  trees,  plants,  shrubs.  Tinea,  grafts, 
cuttings  and  buds,  commonly  known  aa  nursery  stock,  liable  to  harbor  Insect 
pests  or  plant  diseases  either  by  Inspection  by  competent  government  em- 
ployes of  the  United  States  Department  of  Agriculture,  or  by  proper  certifi- 
cation from  officers  of  the  nation  or  state  from  which  such  shipments  were 
made,  provided  the  same  are  aivepted  by  the  secretary  of  agriculture.  When 
any  such  aforesaid  nursery  stock  Is  offered  for  cntrj*  during  the  dormant 
season  at  any  port  In  the  United  States,  It  shall  be  the  duty  of  the  secretary 
of  agriculture,  with  the  approval  of  the  secretary  of  the  treasury,  to  promul- 
gate rules  and  regulations  governing  the  Inspection  «»f  said  nursery*  stock  at 
Ita  destination.  All  nursery  st(M*k  imported  In  accordamv  with  the  aforesaid 
regulations  shall  be  free  from  all  further  Inspection,  quarantine  or  restrlctlona 
in  interstate  comm«*rce:  provided,  ho%revrr,  that  nothing  herein  contained 
shall  prevent  the  lnHp«*t*t1on  of  such  nursery  stoi-k  by  the  authorised  Inspec- 
tors of  any  state  or  territ«>ry  or  th(>  District  of  Columbia  4it  the  point  of  dca» 
tinatlon  In  acconlanre  with  the  laws  of  said  state  or  territor>*;  and  that 
sufficient  appn»priiitlon  be  miide  by  (^uiKrens  for  this  purpose. 

Rrtftlr^d  further.  That  the  committee  on  legislation  of  this  asscs'latlon  Is 
hereby  Instructed  to  coiiperate  with  the  entoniologlsts  and  luMpectors  In  urging 
Immeillate  a<'tlon  Uy  nmgress. 

This  bniiight  alN>ut  u  general  diKc-ussion.  m*veral  members  taking 
the  gnmnd  thnt  the  whole  matter  had  Invu  diH|N»s4*d  of  by  the  action 
taken  on  the  pn^viouM  day.  Mr.  Kelsey  row*  to  a  |Niint  of  order  nnd 
8tat<*d  that  it  was  his  uiKlerstanding  that  this  was  the  ease.  Presi- 
dent Hill  ruled  that  the  n^solution  submitttHl  waa  in  order,  and.  after 
a  brief  ilelmtf.  it  was  referred  to  Mr.  Pitkin  of  NVw  York,  who  is 
the  LeLMshitivi*  ('niiiiiiitt****  of  the  Niirwrymen's  AsHiMMation.  No  fur- 
ther ri-port  «ni  tin*  iiiJitttT  was  |>ri*si'ntefl  to  the  m<*t*ting  by  the  Legis* 
lativt*  ( 'nriiinittiM*  at  tin*  rciiiaiiiin^  seNsions. 

K(*>|MTt fully  submittiHl. 

TiioMAH   H.   Symoxs. 
A.    V.   HrnnEHH. 

Memhern  of  CosiSliffCf. 
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NOTES  ON  THE  WORK  AGAINST  THE  GYPSY  MOTH 

By  E.  P.  Felt,  Albany,  N,  Y, 

The  writer  had  the  pleasure  recently  of  spending  several  days  ex- 
amining the  work  against  the  gypsy  moth.  It  is  very  gratifying,  in- 
deed, to  state  that  there  has  been  a  marked  gain  all  along  the  line. 
By  far  the  greater  part  of  the  residential  area  is  in  most  excellent 
condition,  and  while  large  tracts  of  woodland  are  badly  infested  and, 
in  some  instances  at  least,  have  been  defoliated  by  the  caterpillars, 
substantial  progress  is  being  made,  particularly  in  methods  of  fighting 
the  insect  under  such  adverse  conditions. 

Entomologists  will  be  specially  interested  in  recent  developments  in 
spraying.  The  capacity  of  a  spray  outfit  has  been  greatly  enlarged 
by  replacing  the  usual  six-horse  power  gasoline  engine  weighing  some 
1,800  pounds,  by  a  ten-horse  power  engine  made  especially  for  auto- 
mobiles and  weighing  only  400  pounds.  Though  a  heavier  and  more 
powerful  pump  is  employed  the  whole  outfit  weighs  no  more  than 
usual.  The  machinery  is  mounted  upon  a  stout  wagon  with  a  400- 
gallon  tank.  A  heavy  inch  and  a  half  hose,  some  400  to  800  feet  long 
with  a  smooth  14-inch  nozzle  is  used  for  work  in  the  woodlands,  and  a 
pressure  of  200  to  250  pounds  maintained.  The  hose  is  handled  much 
as  though  a  fire  was  in  progress.  Ten  men,  at  intervals  of  six  or 
eight  feet,  carry  the  end  of  the  line,  the  nozzle  being  in  charge  of  a 
superior  man,  with  instructions  to  keep  it  moving  all  the  time.  The 
pressure  is  sufficient  to  throw  the  insecticide  forty  to  fifty  feet,  and 
the  resistance  of  the  air,  breaking  it  into  a  fine  spray,  results  in  the 
foliage  being  well  covered  if  the  nozzle  is  handled  intelligently. 
This  large  apparatus  usually  requires  four  horses  and  is  capable  Of 
spraying  14  to  16  acres  a  day  at  a  cost  of  about  $10.20  per  acre  where 
the  woodland  is  fairly  clear  of  underbrush.  An  interesting  modifi- 
cation is  used  for  spraying  along  road  sides.  It  simply  consists  of  a 
giant  extension  nozzle  mounted  on  a  universal  joint,  so  that  the  tip 
may  be  elevated  forty  or  fifty  feet  from  the  ground.  This  latter  is 
capable  of  covering  a  strip  400  feet  wide  if  the  wind  be  favorable. 

The  work  with  parasites  is  particularly  interesting.  The  operations 
of  last  year  have  been  greatly  extended  and  a  number  of  extremely 
valuable  improvements  made.  Messrs.  Fiske,  Burgess  and  Townsend 
have  charge,  respectively,  of  the  Hymenopterous,  Coleopterous  and 
Dipterous  parasites.  Several  Hymenopterous  parasites  have  been 
bred  in  large  numbers  and  it  is  gratifying  to  state  that  many  Japan- 
ese Apanteles  have  been  reared  upon  American  caterpillars.  Further- 
more, a  new  eg^  parasite  of  the  gj'psy  moth  has  been  received  from 
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both  Japan  and  RiiKnia.  Mr.  Fiske  is  also  working  with  an  interesting 
^ra  parasite  of  the  elm  leaf  !)eetle.  The  Coleoptera  are  reeeiving  the 
undivided  attention  of  Mr.  Burg<*ss.  A  re<*ent  eomniunieation  has 
informed  the  writer  that  1.200  larva*  of  Calosoma  syvoplianta  have 
been  liberated.  The  work  of  Mr.  Townsend  with  Taehina  tlies  prom- 
ises to  frive  some  exewdingly  interesting  results  in  the  n«'ar  future, 
particularly  as  he  is  now  able  to  reeojoiize  the  various  imftorted 
species  in  any  sta^e.  Th<*s«>  three  gentlemen  have  an  abundance  of 
assistance  and  we  liM)k  forward  to  most  important  developments 
within  the  next  two  or  three  years. 

The  efficiency  of  the  lalM)ratory  and  the  comfort  of  the  staff  con- 
nected therewith,  has  \HHni  materially  increased  by  the  cimstruction 
of  several  temporary  insectaries  or  vivaria.  One,  in  particular,  is 
made  of  2  x  4  scantling  with  nothing  but  a  canvas  roof  and  the  sidfi 
closely  covered  with  tine  wire  mosquito  netting.  This  gives  an  abun- 
dance of  room  for  breeding  at  a  very  slight  cost.  A  larger  building, 
devoted  mostly  to  the  breeding  of  Hymenopten)us  parasites,  has  a 
wooden  nH)f  eoven^^l  with  tarred  paper  and  nmgh  boarded  sides,  and, 
while  admirably  adapte<l  for  its  purposes,  is  somewhat  close  and  un- 
comfortable for  work,  Mug  in  this  res|)ect  far  inferior  to  the  more 
tem|M)rar>'  structure  di*M<*ribe<l  above.  Knt<Hnologists  would  get  many 
useful  hints  from  an  ins|>ection  of  this  work,  and  we  hope  that  in 
the  near  futun*  some  of  the  more  interesting  departuri^s  will  be 
described  in  fuller  detail. 


White-Marked  Tussock  Moth 
Hemrrm^amiM  Ivuf^Nttitjma  Sin.  4  Abb.  ThiN  well  known  |M*xt  hiiM  mil 
extensive  InJurieH  ti>  hors«<*)ieHtnutii  In  piirtlculiir.  In  linMtklyn.  New  York, 
Albany,  Troy.  I'tlm.  SynirnH**.  ItocheHtiT  and  IlufTalo,  the  flmt  iiimI  the  last 
nntnecl  rltlen  pmbiilily  nufrerint;  the  tcrentest  injury.  This  K|»e(*leM  tins  ex- 
cited icr«*at  intta«>Ht  In  tin*  fruit  K4«<'tlon  of  western  New  York  by  tHitlng  boles 
In  young  fruit  much  iih  do  tsn^eu  fruit  wonnn.  Xylina  np.,  as  hlidi  ss  W% 
of  the  fruit  l»elnK  riiN>rte<l  daniniceil  In  one  InHtamv. 

Bag  Worm 
ThffrMoitttryx  rphriiirrttfnrmiit  Hnw.  New  York  City  and  lt«  vicinity  rep* 
reflentA  about  the  northern  extension  of  thiH  H|ie4'leH.  nn  ti  rule.  It  was  mmii*- 
what  MurprlHln^.  therefore,  to  receive  healthy  larvie  fn»ni  ( ierniant«iwn.  ooljr 
about  forty  niil(*s  south  tif  .\lhany.  Mr.  T.  F.  NlUw.  whi»  itent  In  the  8|iecl« 
nieuH.  Mtaten  that  no  yotnn:  tr«*eH  have  been  M*t  in  thiH  liN*ality  within  the  Itsat 
two  yearn,  nearer  than  a  quarter  of  a  mile,  roniiequently  It  would  nwm  SB 
thou»;ti  ttif  «<|KHieM  u:i*<  atilt*.  tnider  i*ertaln  «'<»iidition}<.  to  maintain  Itself 
<iiiif«i«lfratil>    farther  north  than  Iuim  heretofore  l)4*«*n  HUpiMiwxd  iMwalble. 

K.  V.  Fki.t.  Afbamit.  V,  Y. 
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OFFICIAL  ORGAN   OF  THE  ASSOCIATION   OF  ECONOMIC   ENTOMOLOGISTS 

AUGUST,  1908 

The  editors  will  thankfollj  receive  news  items  and  other  matter  likely  to  be  of  in- 
terest to  subscribers.  Papers  will  be  pablished,  so  far  as  possible,  in  the  order  of  re- 
ception. All  extended  contrlbations,  at  least,  should  be  in  the  hands  of  the  editor  the 
first  of  the  month  preceding  pnblication.  Reprints  of  contribntlons  may  be  obtained 
at  cost.  Minor  line  flgores  will  be  reproduced  withont  charge,  but  the  engraring  of  larger 
illastrations  mast  be  borne  by  oontribntors  or  the  electrotypes  supplied.  The  receipt 
of  all  papers  will  be  acknowledged.— Eds. 

It  is  desirable  at  this  time  to  once  more  call  the  attention  of  our 
readers  to  the  fact  that  most  of  the  matter  for  the  October  and  De- 
cember issues  should  come  from  working  entomologists,  not  only  in 
this  country  but  also  abroad.  Our  pages  are  open  to  all  thoughtful 
contributions  along  economic  lines.  Our  readers  are  deeply  inter- 
ested in  special  problems  such  as  those  presented  by  the  gypsy  moth 
work  in  Massachusetts,  and  particularly  in  that  phase  of  the  work 
relating  to  the  introduction  of  beneficial  parasites.  New  and  improved 
methods  are  likewise  of  great  importance,  and  the  peculiar  conditions 
governing  entomological  investigations  in  various  portions  of  this 
country  and  even  in  foreign  countries,  are  of  great  interest. 

We  wish  to  call  the  attention  of  our  readers  to  the  desirability  of 
making  public  short  notes  of  general  scientific  interest.  There  must 
be  in  the  office  files  of  most  official  entomologists  throughout  the  coun- 
try-, items  of  this  character.  They  are  inaccessible  at  present  and, 
under  ordinary'  conditions,  must  remain  so  unless  made  public  through 
some  such  medium  as  the  Journal.  A  large  number  of  such  records, 
even  though  each  relate  to  an  apparently  minor  fact,  w^ould  be  of 
inestimable  value  and  would  do  much  toward  making  this  publication 
indispensable  to  working  entomologists.  We  all  know,  from  previous 
experience,  how  extremely  valuable  the  seven  volumes  of  hisect  Life 
have  been,  and  in  not  a  few  instances  much  of  this  is  due  to  the  abun- 
dance of  comparatively  insignificant  notes.  One  record  calls  to  mind 
another  and  it  is  our  expectation  that  the  Journal  will  eventually  be- 
come a  storehouse  for  an  extremely  large  number  of  facts  covering 
every  aspect  of  applied  or  economic  entomology.  The  department  of 
scientific  notes  should  be  a  strong  one  in  the  October  and  December 
issues  at  least. 

The  program  of  the  last  few  meetings  of  the  Association  of  Eco- 
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noniic  Entomologists  has  been  exeeptionally  full,  and  we  trust  thftt 
this  JorRNAL  may  become  an  agent  in  ameliorating  the  congestion. 
The  value  of  the  meetings  lies  not  so  much  in  the  amount  of  infor- 
mation conveyed,  as  in  the  discussion  of  methods  and  results.  There 
has  been,  in  re<*ent  years,  an  increasingly  large  number  of  papen 
which  might  \ye  pnuiped  under  the  general  head:  Notes  for  the 
Year.  There  seems  to  be  no  particular  reason  why  certain  of  theee, 
at  least,  could  not  appear  in  either  the  ()ctol)er  or  l)tH»eml>er  issues, 
than  reducing  to  a  considerable  extent  the  amount  of  matter  awaiting 
publication  early  in  January.  We  would  therefore  suggest  that  all 
writers  contemplating  preparing  papers  of  this  character  for  the 
coming  meeting,  bear  this  in  mind  and  consider  the  advisability  of 
submitting  the  same  for  publication  prior  to  the  annual  seesion. 
There  is  no  reason  why  individuals  might  not  elect  to  do  so,  and  there 
would  be  an  advantage  if  this  were  generally  done,  since  other  workers 
could  study  the  pai>ers  and  be  prepared  to  discuss  the  same  at  some 
designateil  period  during  the  regular  session.  We  see  no  objection 
to  the  extension  of  this  practice  to  important  contributions  respecting 
insects  or  grou|>s  of  inm^cts  or  decidcnl  modifications  in  methods  of 
work,  particularly  as  there  is  a  m(»st  obvious  advantage  in  allowing  an 
opportunity  for  careful  study  !)efore  a  discussion.  We  believe  that 
some  su<*h  change  in  policy.  whi<*h  latter  can  bt»  readily  brought  abont 
bv  individual  initiative,  would  n>sult  in  niark^nl  In^nefits  to  all. 


Current  Notes 

Conducted  by  the  AMOciatc  Editor 

At  tlio  liiNt,  H4*HHioii  of  tlK*  Ni^briiHkii  lieiclHlature  a  law  was  imiiwoiI  estab- 
llshliit;  a  Htate  IiifMM't  VvhX  and  Plant  IMneafie  lltireau,  whlrh  un«ler  the  pro- 
vIhIohk  of  xUv  bill  l>(*»;an  ai-tlvity  on  July  .'i.  1!«o7.  The  wi>rk  of  the  liiireaa  la 
carriiMl  <»u  under  the  joint  dire«'tlon  of  the  State  Kntouioloi?ist  and  the  Stale 
BotaniHt.  and  for  ItM  nialnt«>nan4*e  the  sum  of  $7.5<H»  for  th«*  blennlum  was 
a|»|iro|iriat(^!.  The  working  staff  of  the  entonioloicy  dlvtalon  Is  an  follows: 
Ijtwn>no*  Itruner.  Chief  of  the  Divittlon  and  State  KntoinoloiclRt :  MjTcm  H« 
SwfUk.  Assistant  Kiitoniolo»;iHt :  Harry  8.  Smith.  AmlHtant  State  Entonioio> 
»;ist :  H.  W.  Dawmm.  <*.  II.  (lahle  and  J.  T.  Zimnier.  I^iboratory  AMiatanta 
in  Kiitiiiiiiilit^v.  An  inHe<t:iry  and  ^reenhouHe  eoHtlnfc  $3,000  has  been  Imllt 
fu  tlM*  kT'Hiihls  of  thf  K\|HTtnient  Station  for  the  ex|H*rlnii*ntaI  work  of  tte 
Iturt-au  The  |mr|M»si>  i>f  the  Hureau  as  nv\  f«irth  in  the  hill.  Ik  for  the  'Mnraa- 
tik'Htioii.  iiititrol  iiiiii  I'Ntfrniinatloii  of  Inneit  iN'stn  and  plant  dlHeaaea  tbrougli 
travHiiik'  «-xihtim.  Held  wtirk  and  lalHirati»ry  reHearrh."  When  complaint  of 
Injury  liv  in^iH-t  |M*Ht**  i**  rertlvi-d  a  nienilMT  of  the  ^tafr  vlnlts  the  looalltjr  and 
iiMf?«tikMti's  till*  tniulde.  uliirli  is  ili*.4ii««s«H|  am!  the  a|>|in>vnl  tn*atilient  advo- 
ivifi^l   tlir«Hi;:li   th«*   li^al   i>r«*sH.  or.   if  thf  trouble  is  wldespn-nd.   throagh      a 
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circular  devoted  to  the  insect  Two  circulars  and  two  bulletins  have  been 
issued  by  the  Bureau. 

At  the  last  meeting  of  the  Board  of  Trustees  of  the  Massachusetts  Agri- 
cultural College,  Dr.  Charles  H.  Femald,  for  many  years  Professor  of 
Zoology  and  EIntomology  at  that  institution,  was  elected  Director  of  the  Grad- 
uate School.  This  appointment  comes  as  a  tribute  to  the  work  of  Dr.  Femald, 
who  has  been  very  active  in  securing  graduate  courses  at  that  institution. 

Dr.  H.  J.  Franklin,  who  received  the  degree  of  Doctor  of  Philosophy  at  the 
Massachusetts  Agricultural  College  in  June,  has  accepted  a  position  with  the 
Minnesota  State  Entomologist  at  St  Anthony-  Park.  He  will  teach  Ento- 
mology In  the  University  of  Minnesota  and  conduct  investigation  work  In  the 
Elxperimental  Station. 

Mr.  W.  F.  Turner,  who  received  his  Bachelor's  degree  from  the  depart- 
ment of  Entomology  at  the  Massachusetts  Agricultural  College,  has  been  ap- 
pointed Assistant  to  the  State  EIntomologlst  of  Alabama.  He  will  be  engaged 
in  investigation  work  at  the  Agricultural  Experiment  Station. 

Mr.  J.  G.  Hy^lop,  who  graduated  from  the  same  institution  in  June,  has 
been  appointed  Assistant  in  the  Bureau  of  EIntomology,  Washington,  D.  C. 

Mr.  C.  C.  Gowdy,  who  graduated  in  the  class  of  1908,  Massachusetts  Agri- 
cultural College,  has  secured  a  position  as  Assistant  at  the  Gypsy  Moth  Para- 
site Laboratory,  Melrose  Highlands,  Mass. 

Mr.  H.  B.  Filer,  who  graduated  from  the  Massachusetts  Agricultural  Col- 
lege in  1906,  and  who  since  that  time  has  been  connected  with  the  Shade  Tree 
Commission  in  Newark,  X.  J.,  has  been  appointed  City  Forester  of  Buffalo, 
N.  Y.  He  has  charge  of  the  shade  trees  and  forestry  interests  and  has  been 
pushing  the  spray  and  other  operations  for  the  protection  of  the  city  trees 
against  injurious  insect  pests  with  great  vigor.  .There  is  need  of  more 
men  in  this  line  of  work.  Judging  from  the  poor  condition  of  many  shade  trees 
in  the  eastern  United  States. 

Prof.  C.  W.  Howard,  Entomologist  of  the  Transvaal,  South  Africa,  has  re- 
signed to  accept  a  position  with  the  Portuguese  government  His  headquar- 
ters will  be  at  Delagoa  Bay,  South  Africa. 

Dr.  F.  Silvestri  of  the  Scuola  Superlore  di  Agricoltura  at  Portici,  Italy,  a 
foreign  member  of  this  Association,  who  is  spending  the  summer  in  this 
country,  recently  visited  the  Gypsy  Moth  Parasite  Lalwratory  at  Melrose  High- 
lands, Mass.  Dr.  Silvestri  will  spend  considerable  time  examining  entomo- 
logical collections  in  the  American  Museum  of  Natural  History  in  New  York 
City.  He  will  also  visit  California  and  some  of  the  southern  states  before 
returning  to  Italy. 

H.  J.  Quayle,  Assistant  Professor  of  Entomology  in  the  University  of  Cali- 
fornia, began  work  July  1,  1908,  at  the  Southern  Califbmia  Pathological  Lab- 
oratory. Whittler,  Cal..  and  is  engaged  in  the  study  of  some  of  the  insects  of 
the  citrus  fruits. 

Prof.  Charles  S.  Banks.  Government  Entomologist.  Manila,  P.  I.,  spent 
several  weeks  In  this  country  studying  the  collections  at  Washington,  New 
York  and  Albany.  He  returns  via  Europe  and  will  study  the  collections  at 
tlie  British  Museum,  I^yden,  Brussels,  Berlin,  Stockholm  and  Turin.  Prof. 
Banks  has  been  giving  particular  attention  to  Culicida?  and  has  succeeded  in 
rearing  some  extremely  interesting  forms. 

Prof.  C.  W.  Woodworth,  Berkeley,  Cal.,  spent  a  short  time  In  the  East, 
visiting  some  of  the  more  important  entomological  ceater^. 


MO  JOURNAL  OP  ECONOMIC  ENTOMOLOGY  [Vol.  1 

The  ontouiological  i^iurse  ^Iveii  at  the  Graduate  Sch«M»l  of  Agriculture, 
hekl  luKt  month  nt  Coruell  rnivernity.  haH  been  well  attemled.  and  the  entire 
seHsitin  has  been  (t>UHi(lere(l  nioHt  KUc«'eM8ful  by  th(im»  rei«|MiiiBlble  for  the 
venture. 

The  Quel»e<>  S<K'lety  for  the  Tnitectiou  of  TlantM  ( fn»ni  inKeetii  nml  fungoe 
peets).  wan  organix<Hl  at  a  meeting  held  June  24  at  Maohmald  Ctillege.  This 
8oc*lety.  an  ItH  name  indinittt*.  will  be  Mtn»ngly  of  an  «'<'<monilc  nature.  The 
head(|uarterH  f(»r  the  MN'iety  will  l»e.  for  the  prenent,  Mai^ltmald  College.  The 
following  olH<'«»rH  were  ele<'ted  for  the  euMuing  yefir : 

Tresident,  I*rof.  \V.  I^M*khead.  Ma<^lonald  Collego;  Vi<t^l»reHldent.  Fr#re 
Ligunri.  Im  Tra|>iH>.  Oka.  1*.  Q. :  S^'cretary-Tnmsurer.  DouglaK  Weir.  Mac* 
donuhl  College;  (*urator  and  Librarian.  J.  M.  Swaine.  Manlonald  ('ollege; 
DlreetorH.  Uev.  Dr.  Fyle>*.  I^vin,  V.  g..  Hev.  <;.  Ducharme.  RIgaud.  V.  Q., 
A.  F.  Winn,  Montreal,  Augunte  Dupuis,  Vlllagi*  des  AulnaleH.  Dr.  W.  Orlgnon, 
8te  Ad^le. 

A  HubHtantlal  grant  IntH  been  given  the  S<N*lety  by  the  Quebec*  Depnrtmeot  of 
Agriculture.  Am  a  large  number  of  i»erM»nM  In  the  I*n>vln<'e  of  Quebec  are 
Interestecl  In  the  stu<ly  of  Inmet'tH  nml  fungi,  it  Ih  bc^lleved  that  the  new 
WM'lety  will  have  a  large  memlN-rship.  and  will  be  able  to  do  a  great  deal  of 
work  In  the  InterentM  of  agriculture. 

Kcimomic  Kntomolog>-  at  llarvanl  rnivendty. — R«*|»lying  to  nn  Imiuinr. 
Prof.  W.  M.  Wheeler  Htate>*  that  during  the  nmilng  year  only  two  coumea 
will  Im*  given:  on<»  by  himm>lf  on  the  "Structure.  lH*velopm«*nt  and  llablla  of 
iDMectM.**  and  <me  by  Mr.  I'aul  llayhurHt.  re<-ently  ap|M»inte«l  Intitruclor.  «m 
**<*ommon  Kc^momlc  Innectit.**  b(»th  Inking  intemlcd  primarily  for  graduate 
atutlentM.  Th«*8e  (iiurneH  begin  February  1.  li»(»9.  the  tlrnt  nemeater  being 
n»«»rved  for  renean-h  work.  ProvlHion  for  tlu*  latter,  itmimenring  October  1 
of  the  prefM»nt  year.  Inim  been  maoe  at  the  Husjiey  hiMtitution.  Forest  Hills. 
MaHK..  where  th«'  entoniologinil  iaiMiratorleM  iin*  Hituateil. 


Elm  Leaf  Beetle 

(iairrurella  lutvuUt  Mull.  The  ravag«*M  of  this  iH»«t  i-oiitlnue  In  X«»w  York 
state,  the  elmn  of  Allmny.  Tmy.  Si'henei-tady.  S<-tiuylerville.  Ithaca  and  those 
of  Home  other  Im-alitics  in  the  lIudMtn  Valley  at  leu<t.  being  very  tiadly  In- 
jureil.  detiplte  more  or  lesM  M|M>ratlic  effortN  to  omtrol  the  innect.  This  H|ieclea, 
under  favorable  (^imdltions.  pr<Mlu<-eM  two  giiieratlonx  annually  in  the  latltmle 
of  Albany.  The  ex|N*rien<t>  of  the  past  ten  yean*  Iiuh  Khown  that  the  area  of 
griMiti-Mt  injury  in  .\ll>any  is  reMtrii'te«l  to  the  older  and  m«»n»  thickly  nettled 
fourth  of  the  citv.  The  iimiparative  imminiity  <»f  otiier  parts  of  the  ninnlcl- 
IMility  in  p'roliaMy  due  to  the  greater  ahundati<*«>  of  native  binln,  and  presum- 
ably in  part  to  fewer  shelter?*  where  the  Uftle?*  can  hilMTiiate  Hucv^essfully. 
ThiH  mark«'«l  restrhtlmi  wa^  llk«*wl»M»  very  #»vldent  in  S<*liem»«'tady,  the  ra¥- 
nge»  i>r  the  iHM'tle  tM'in::  |>:irth  iilarly  iiiark«<«l  in  tlie  vicinity  of  an  o|ien  belfrj 
where  tin-  liiH4fts  uii<lt>nb1i<«ll\   liiliernat«il  in  lari:*'  iiuhiIhts. 

K    P    Fu.T.  Albany,  S.  Y. 

M;iii-d    AiiKUHt    1."..    l',»»»v. 
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THE   IMPORTATION   OF  TETRASTICHUS   XANTHOME- 
LAENAE    (ROND.) 

By  L.  O.  HowABD 

The  imported  elm  leaf -beetle  {OcUerucella  luieola),  first  appeared 
in  this  country  about  1837  at  Baltimore,  and  has  spread  to  the  north- 
east above  Boston  and  south  into  North  Carolina.  It  has  within  com- 
paratively recent  years  crossed  the  Appalachian  chain  of  mountains 
and  has  begun  to  spread  throughout  the  Middle  West.  It  has  practi- 
cally no  effective  American  natural  enemies,  and  has  increased  and 
spread  unchecked,  except  for  such  work  as  has  been  done  by  cities 
and  towns  and  except  for  unfavorable  climatic  conditions.  In  Europe 
there  exist  one  or  more  egg-parasites  of  this  and  congeneric  hosts.  In 
1832  Boyer  de  Fonscolombe  described  one  of  these  egg-parasites  as 
Pieromalus  gaUerucae.  In  1898  Kawall  described  Pteromalus  oocto- 
mis  from  the  eggs  of  OaleruceUa  vibumi.  In  1877  Rondani  described 
Oomyzus  xanthomelaenae.  With  the  possible  synonjTny  of  these 
forms  we  have  nothing  to  do. 

In  1905  Dr.  Paul  Marchal  published  in  the  Bulletin  de  la  Societe 
Entomologique  de  France  for  February  22  a  paper  entitled  **  Ob- 
servations Biologiques  sur  un  Parasite  de  la  Galeruque  de  1  'Orme, ' '  to 
which  he  gave  the  name  Tetrastichus  xanthomelaef^ae  (Rond.).  In 
this  very  interesting  article  Doctor  Marchal  called  attention  to  the 
fact  that  the  elm  leaf-beetle  had  multiplied  for  several  years  in  a 
disastrous  way  about  Paris,  skeletonizing  the  leaves  in  the  parks  and 
along  the  avenues  in  much  the  same  way  as  is  so  familiar  to  the  resi- 
dents of  cities  in  the  eastern  United  States.  But  with  1904  the  rav- 
ages apparently  stopped,  and  Marchal's  observations  indicated  that 
this  was  largely  if  not  entirely  due  to  the  work  of  this  eg^-^wt^^>^^. 
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During  Jurif,  1904,  he  stuilii'd  the  hahits  of  the  s|>eri<»s  at  Fonteiuiy- 
aux-KoK(*H.  his  sulnirlmn  hmiie  just  outKide  of  i^lriH.  II is  oliservatioiiM 
as  pulilished  in  the  Rulletin  are  extremely  intere«tinK,  and  nmjrhly 
transhtt<*<l  are  as  follows: 

"On  the  2('»th  of  Jun«*.  iit  F«»nteiiiiy-aux-RoK4*s.  I  i-olhH-teil  mmio  elm  leaves 
that  liiKi  been  atta<'ke<l  hy  the  beetle.  Moxt  f»f  the  eggs  found  on  the  Hurface 
of  thefte  leaven  had  lonK  Ninc-e  hatchcsl.  and  the  larvae  comlni?  from  them.  In 
different  deKre^-K  of  i|eveli»i)iiient.  were  eaihiR  the  parenrhyma  of  the  l<»av<*fl. 
However,  in  Kpit«*  nf  the  late  perbHi,  a  k<nn1  many  e^RH  were  yet  unhatflied. 
and  amnnt;  these  there  were  (vrtalii  imes  which  were  gray  In  color,  diie  to 
the  pr«*t44Mi<*e  of  tilt*  little  Clialridld  already  forme<l  nnd  ready  to  Issue. 

"On  the  2Kth  th«*se  paiasiten  raine  out  in  a  reeeptaele  in  whieh  the  leaves 
had  l»een  enclosed.  On  the  29th  and  3nth  I  watch«*d  the  oviixmltinK  of  the 
Chalcidid  in  S4ime  Kroiipn  of  elm-leaf  U*i»\W  okks  that  had  not  hatched  and 
whIeh  were  iM^hind  the  j?reat  majority.  ThrouRh  thi»  f^lass  receptacle  one 
could  nee  the  niiinit«*  Hymenoptera  stand  for  hmic  i>eri<»dH  upon  the  eKKs  of 
the  tN>etle.  and  to  ohMTVe  a  shiKle  individual  it  wan  quite  iioHsible.  with  the 
aid  of  fiincps.  to  witlidraw  the  leaf  u|)«»n  which  it  was  ptaec<l  nnd  ti»  exam- 
ine it  with  a  hand  lens  at  leisure. 

**In  order  to  be  iM*rfiN'tly  exact,  I  will  tudcHi  nn  individual  amoiiK  those 
which  I  have  rean»d,  and  will  relate  in  succesHlon  all  of  Its  aetH  In  acc4»nlanoe 
with  notes  taken  In  the  course  of  my  observation. 

'*The  TetrastlchuH  Is  standing  up4»n  the  summit  of  the  e^K  of  the  Galeru- 
cella.  a  little  to  one  Hide  and  in  an  nliniMt  vertical  attitude:  its  abdomen  Is 
incurved.  With  the  terminal  pieces  of  the  sheath,  wliich  emerjce  toward  the 
|)oint,  It  toiich«*s  and  marks  the  pla«-e  where  th**  uvlpo^lttir  is  to  tip  Introdueeil: 
the  point  of  this,  which  issues  from  the  v«'ntr:il  fac<*.  is  placed  Just  at  the 
point  indicated:  then  the  extremity  of  the  alidomen  is  lifted,  and  (Uie  then 
K<'<*8  the  plercjiiK  or^ati,  whit'b  presi*nt>  the  aspct't  of  a  Iouk.  fln«*  thread,  pene- 
trate, beini;  dinnted  a  little  ohlicpiely  toward  the  lia^^e  of  the  ok;;.  The  opera- 
tion Is  (piite  ioni;.  and  lasts  niitre  than  a  minute.  The  insi'ct  ralMM  and  lowers 
its  perforatini;  apparatus  .M>veral  times  without  entirely  withdrawiuK  It  froni 
the  f»KK.  in  which  it  remains  iiist*rti^l.  It  apin-arii  Anally  tn  penetrate  quite 
tu  the  Isittom.  atid  then,  havinv:  remained  H4»me  instants  with  itn  alniomen  In 
contact  with  the  ckk.  it  withdraw^  the  ovipositor.  It  then  lK>Riiis  one  of  the 
most  curiou'*  mamiMivers.  which  makf*s  the  biological  history  of  this  Insect 
quite  original.  Ah  s«N»n  as  the  ovi|M»sitor  Is  withdrawn,  the  parasite  places 
Its  head  at  the  |Miiiit  where  the  plen-inf;  orKan  lia««  Just  iN-en.  and  then  Ucka 
with  avi<lity  \\u*  little  wnund  which  has  JuM  Imh-h  nnnle  Then  it  tunis  around 
and  carrier  tin-  *'Xtr*'iiiit\  of  the  Mlslomen  c1i»m>  to  th«*  wound.  Then,  with  the 
terniinal  pie<-*-**  of  tin*  oxifNisitor  ^^heath.  it  fcveri«<hly  t:ro|N*s  aliout,  lowering 
them  i\xu\  rai^Mi^  thrm.  .-niii  plariim  thi-ni  heri*  and  there,  until  they  place 
t!i»'niM*l\»'s  »'\;ntly  Ml  tin*  pMinr  of  |H*rfor:itiMii  Thfs**  movements  are  quite 
imii:.  I»u1  a«>  s<hi|i  a-^  du'  p«>nit  i<«  tuiinii  th**  ovi|Ni*.{tor  pen«*irat«*s  n  M^eoncl  time 

into   t) iitlic.   aiitl    remain**   th*'re   alsiut    half  a   minutt>.     Th**n   the  Insect 

withilra^^s  it  anil.  b\  :\  maiio'iiver  like  that  aln-aily  ilescrlU*d.  licks  the  wound 
iMM  •'  moil*  «  Itli  ii\  iditv. 

"Thi*  p.ira<»ite  tli**h  r«*sts  fur  Mime  instant*^,  and  ^%alk<»  alsnit  the  b*af  In  the 
hfii:lilMirh«MM|  iif  till-  Iwrtlf  »i:;:«..    Imj   !t   ri'iurn'*  lapidly  ti>  the  ei»R  which 
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just  been  left  and  which  It  recognizes  from  all  the  others.  It  touches  It  with 
Its  palpi,  makes  an  attempt,  which  does  not  seem  to  be  entirely  successful,  to 
Insert  its  ovipositor,  and  once  more  licks  the  wound.  Then  there  is  another 
and  short  walk  in  the  vicinity,  followed  by  a  new  visit  to  the  same  egg.  This 
time  the  Tetrastlchus  inserts  its  ovipositor  at  exactly  the  same  point  that  it 
did  the  two  preceding  times,  holding  it  inserted  al>out  a  minute.  Then  It  is 
withdrawn,  and  the  parasite  licks  the  wound  again  in  a  very  lively  way. 
After  this,  without  other  interruptions  than  those  of  preliminary  feeling  and 
that  of  consecutive  licking.  It  thrusts  its  ovipositor  twenty  times  In  succession 
into  the  egg.  If  we  add  the  three  preceding  times,  we  reach  the  result  that 
during  the  forty-five  minutes  that  the  observation  lasted,  the  parasite  thrust 
its  ovipositor  twenty-three  times  Into  the  same  egg  of  the  beetle.  All  of  the 
Insertions  were  not  identical,  and  the  later  ones,  in  a  general  way,  were  much 
more  rapid  than  the  earlier  ones.  About  the  middle  of  the  series  they  lasted 
from  a  third  of  a  minute  to  a  half  a  minute;  towards  the  end  the  insect  took 
time  only  to  insert  the  piercer  and  to  withdraw  it.  The  method,  however, 
was  the  same  in  all  cases,  and  always  was  accompanied  by  the  prelimlnnry 
feeling  about  and  the  licking  of  the  place. 

"The  next  day  the  egjf  which  had  been'Stung  by  the  Tetrastlchus  was  exam- 
ined. It  presented,  near  each  other,  four  minute  brownish  spots,  corre- 
sponding to  the  wounds  made  by  the  ovipositor.  The  Insect,  in  order  to  avoid 
unnecessary  trouble  in  searching  again  for  the  wound  which  It  had  previously 
made,  occasionally  made  a  new  perforation  when  it  could  not  find  the  old 
opening  quickly  enough. 

"What  can  be  the  reason  for  this  singular  manoeuver  of  the  Tetrastlchus? 
It  is  evident  that  the  Insect  finds  in  the  egg  of  the  Galerucella  a  food  which 
it  likes,  and  that,  using  its  ovipositor  in  another  way  than  that  which  is 
habitually  done  with  these  Hymenoptera,  It  employs  it  as  we  use  a  pin  to 
pierce  the  shell  of  an  egg  in  order  to  suck  Its  contents.  If  the  wound  which 
has  just  been  made  Is  too  small  to  be  found  readily,  It  can  be  noticed  that  the 
place  llcke<l  by  the  parasite  Is  moist  with  the  liquid  which  comes  from  the 
Interior  of  the  egg;  oft2n  a  real  drop  appears  at  the  surface  of  the  egg  and 
Is  rapidly  sucke<l  up  by  the  parasite. 

**lt  cannot  be  doubted  that  one  of  the  motives  of  the  Insect  In  giving  Its 
blows  with  the  ovipositor  Is  from  Its  Individual  interest,  but  It  Is  not  less 
certain,  on  the  other  hand,  as  the  fact  even  of  its  parasitism  proves,  that  the 
Tetrastlchus,  conformably  to  the  Instinct  of  other  Chalcidide.  uses  its  ovi- 
positor to  Introduce  Its  egg  Into  the  epg  of  the  beetle.  It  seems  that  among 
ail  of  the  thrusts  of  the  ovipositor  which  It  gives,  there  can  be  only  a 
small  numl»er  Intended  for  egg-laying.  In  opening  the  eggs  of  the  egg  groups 
most  visited  by  the  Tetrastlchus  I  have  discovered  only  a  ver>'  limited  number 
of  eggs  belonging  to  the  parasite;  but  Its  ovoid,  slightly  incurved  egg.  about 
.023  mm.  long.  Is  relatively  easy  to  discover,  and  it  seems  very  certain  that 
the  number  of  eggs  deposited  is  very  far  from  being  equal  to  the  number  of 
thrusts  of  the  ovipositor.  One  can  even  suggest,  in  a  general  way,  that  the 
parasite  does  not  plac^  more  than  one  egg  In  the  egg  of  the  beetle.  On  the 
other  hand,  one  can  open  the  egg  of  a  beetle  which  has  received  a  number  of 
thnists  of  the  ovipositor  without  finding  In  Its  Interior  a  single  egg  of  the 
parasite.'  And  It  seems  to  be  a  fart  that  In  certain  cases  the  Tetrastlchus 
pierces  the  egg  of  the  Galenicella  exclusively  to  nourish  itself. 

'riiis  wns  the  cnso  with  the  okk  which  ha«  Jun  Xw^xi  wi^tkWotv^^.** 
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"My  ohs4*rvatioiii<(  have  nut  l»eeu  sufllciently  c-oiiiplHe  so  that  I  <-aii  Rtiitc  that 
the  eRK-rayin»:  piinrture  is  mado  in  a  different  way  from  tlmt  just  detKTlbed, 
and  that,  for  example,  the  numerous  thrustH  of  the  plerchiK  t>rKan  niuy  iM>t  be 
IntcMuletl  to  disarran^re  the  <-(»ntentM  and  to  arn*t«t  the  enibryonir  dcvelopnient> 

"If  I  can  f;et  sullirient  material,  it  appears  to  me  that  it  would  Im*  quite 
poHsible  this  year,  by  commencing  to  make  these  oikservatlona  at  an  earlier 
date,  to  learn  more  accurately  the  history  of  the  curious  phenomena  which 
acc«>nipany  thr  egK  laying  of  this  species.  I  shall  hoiie  to  find  out  also  bow 
the  other  generations  go  on  and  in  what  condition  and  in  what  stage  the 
Tetrastichus  passes  the  winter,  and  whether  it  can  attack  other  eggs  than 
thos(»  of  the  elm  h*af-beetle." 

Vi.sitiiijr  Doctor  Mnn'hal  in  .June.  lfMl5,  iiftur  the  puhlication  of  this 
interestinjr  article.  th«*  writer  mkinX  him  whether  he  had  been  able  to 
make  his  further  ol)S4*rvationK.  and  he  n^plitnl  that  the  elm  leaf-tieetle 
had  s<»  entirely  disai>peare<l  in  the  vicinity  of  i'aris  that  he  had  not 
Immmi  able  to  do  so.  The  writer  ur^jed  him  to  make  an  effort  throui;h 
his  eorri'sp« indents  to  secure  parasiti/ed  e^rys  nf  the  (lalerucrellH  for 
sendin^r  to  the  rnite<l  Statt^  in  an  eff«irt  to  intriKluee  and  estaldiah 
this  important  parasite  on  this  side  of  the  Atlantie.  It  was  (Nmaid- 
ered  practically  hopeless  to  att<»mpt  the  intnKluction  that  summer,  aa 
the  time  was  so  late  and  it  was  not  then  known  just  in  what  part  of 
France  the  elm  leaf-beetle  eould  Im*  found  abundantly.  DurioK  1906 
practically  the  Mime  conditions  existed;  a  l<M*ality  was  found,  but  the 
parasites  did  not  siM»m  to  be  pn»sent.  In  1I>07.  reaching  Paris  al>out 
the  first  of  May.  the  writer  at:ain  reminded  Doctor  Marchal  of  his 
desire  to  imp(»rt  the  parasite  into  the  Tnited  Stat«*s.  and.  nu^eting  Mr. 
Charles  Debreuil.  of  Melun.  at  the  n'si<|i-n4*e  of  the  Baron  de  ttueme, 
the  subject  was  bnm^dit  up  a«rain.  and  M.  Debreuil  later  in  the  seaiM>n 
foruarded  et'ir*  of  iJaleriK-ella  to  the  Tnited  St«t<»s,  which  were 
promptly  sent  to  the  parasite  laboratctry  at  North  Saimus.  Mass.;  but 
the  time  was  t(M>  lat<*  ami  the  parasit«*s  had  emiTfred  and  died. 

In  April.  IJK)*^.  the  Kntoniolo>:i<.al  So«Mcty  of  France  wan  f^ood 
enou^di  tt»  publish  in  its  Bulletin  (No.  7>.  pap*  S(i,  a  rtH]ueHt  from 
the  writer  that  eL'L's  nf  the  elm  (labTUcdla  should  be  sent  to  the 
United  States  for  the  purp<»s<*  of  rearintr  panisites.  This  notice 
brouirht  a  spirdy  and  i-lTe«iive  resfMiiLse.  Abnut  the  20th  of  May.  Pro- 
fessor Valerx  .Ma\i*t.  of  Mnntpcllier.  Franee.  a  p«*rson;d  friend  of  the 
writer.  s««-uri  d  a  iiuinbrr  «if  leaves  of  the  Kun>pean  elm  earr>*iuK  egg- 
masses  of  the  (;.ilcrucclhi.  pIjhmmI  them  in  a  tiirht  tin  box  and  mailed 
them  to  th«'  writer's  ntVi^-e   in   Washin^rton.     They   w<'re  received  OO 

'  rrii-  li\|M.fj».«.i-  fi|i|MHr*>  t..  tilt-  -••iiituhfit  |iniliiililf  'I'lii-  nrn^wt  of  th**  i*mlir]roBlc  4»> 
vrIi«|iiiH-rit  xf  itii-  h><«l  oi-fiit-  r«iili\  ii  •  ••'iiIiHmh  iiiii-ful  fi'f  tin*  f\ii|iit|iiii  i*f  lh«  fOg  #C 
itif    |<H'ii<>i«t      :i|i'l    oiM     of    It.,     fill- ll<<h<.    ..f    ilif    iiiiiltl|i|<'    llirti<.|<.    ;(    fhr    ovtposltor    !■ 
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May  28th  and  at  once  forwarded  to  Mr.  W.  F.  Fiske,  of  the  Bureau 
of  Entomology,  in  charge  of  the  parasite  laboratory  at  Melrose  High- 
lands, Massachusetts.  This  course  was  taken  since  at  the  time  men- 
tioned no  localities  for  the  elm  leaf -beetle  were  known  in  Washington 
and  for  the  past  few  years  this  species  has  been  very  destructive  in 
the  vicinity  of  Boston.  The  package  was  in  some  way  or  another 
subjected  to  considerable  delay  in  its  transmission  from  Washington 
to  the  laboratory  at  Melrose  Highlands,  but  it  finally  arrived  there  on 
June  1st — twelve  days  from  the  .time  it  started  at  Montpellier.     The 


Fio.  7.  Tetrantiehut  xanthomelaenae  Rondanl,  adult  female,  Tery  greatly  enlarged  ; 
antenna,  still  more  enlarered,  at  lower  left. 

early  seasonal  start  was  possible  for  the  reason  that  Montpellier,  as 
is  well  known,  is  in  the  extreme  south  of  France.  On  opening  the 
box,  Mr.  Fiske  found  a  considerable  number  of  active  adults  of  the 
Tetrastichus.  Most  of  them  were  placed  in  a  large  jar  containing 
leaves  of  the  elm  upon  which  were  newly  deposited  masses  of  the 
eggs  of  the  Qalerucella.  This  beetle  was  very  abundant  at  Melrose 
at  the  time,  and  no  difficulty  was  experienced  in  getting  large  quan- 
tities of  eggs.  A  few  parasites  were  used  in  reproduction  experi- 
ments in  small  vials  and  tubes,  but  these  experiments  were  not  suc- 
cessful, since  the  eggs  dried  rapidly  and  the  parasites  themselves 
were  short-lived  in  such  extreme  confinement.  The  females  were  at 
once  attracted  to  the  egg-masses,  and  probable  oviposition  was  noticed 
within  an  hour  after  the  receipt  of  the  shipment. 

]Mr.  Fiske  was  able  to  confirm  most  of  Doctor  Marchal's  observa- 
tions indicated  in  the  translation  above,  but  it  appeared  to  him  that 
the  female  did  not  always  take  as  much  time  as  Doctor  Marchal's 
notes  would  indicate.     They  were  several  times  noticed  feeding  upon 
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the  contents  of  the  <»>rg  «s  th<»  contents  issued  from  the  wounds  made 
hy  the  oviiMisitor.  and  this  api)ears  hal)itual  and  prohahly  necesaary 
for  the  continued  well-l>ein>r  of  the  adults.  There  were  probably 
somewhat  more  than  one  hundred  adults  received  in  the  shipment, 
and  very  few  emerped  froni  the  imported  c^rp-masst>8  after  the  first 
day.  Several  different  niethtKls  of  n^arinp  were  trie<l.  luit  the  most 
succ«*ssful  were  in  the  hirjre  jar  already  mentioned.  In  this  jar  adults 
livwl  Kun»ly  for  .Sf)  days — a  n^markable  lonjrevity.  indicatin^c  that  they 
are  probal>ly  naturally  active  and  enpipe  in  (»vi|>osition  throu(^hout 
the  epp-layinp  period  of  the  host. 

From  Mr.  Fiske  s  not«*s.  the  following  are  quottnl: 

**0i)  Juno  1.  imrasiteH  pluciHl  In  the  jnr. 

*'Oii  June  4  thoy  were  still  very  active,  and  fn'Sli  foliiiKe.  with  beetle  enes, 
was  added. 

**0n  June  S  another  addition  of  fret«li  foliiiKe  with  eKV»  wan  made. 

**Juiie  11.  the  paraMlteft.  of  whifh  the  InrRer  part  were  still  alive,  were  «*are- 
fully  trnnsfernnl  to  a  fresh  jar,  with  newly  gathered  eKR-inasMt^H.  The  Tet- 
matii'huH  continued  active,  and  were  notrd  ovtixwltlnj:  from  day  to  daj*. 

**Juiio  IS.  the  paranitett  were  MtlU  active,  and  frenh  foliaRe  was  added. 

"June  23  the  paraMites  Htill  llvinjc  were  t^an^^'r^e<l  to  a  fresh  jar.  There 
were  at  h-ast  twenty  In  all. 

"Junp  2Ct,  they  were  still  artlve,  and  fresh  cjtkm  were  addc^l. 

•*Jun«'  !*;>.  nior#*  fn»8h  crct  were  add«Hl:  a  nunilK*r  of  the  paraslt«*a  were 
activ«>  and  appanMitly  ovii>ositlnK- 

"July  1.  th»Te  was  Htill  a  small  nnnilHT  of  the  parasitt***  living,  and  these 
wen*  «-art*full\   iran»*f»Tnil  ti»  :i  fri*>h  Jar. 

**Jul\  r».  M>vpnil  w<'r«*  not«'d  Mtill  active,  hut  after  that  dat«*  none  was 
ol«M»rvi«d. 

**R«*prtKlurtiiiii  ofH'urn'd  in  all  of  tli«'  jar^  itlmvi*  mentioned,  though  in  the 
last  It  waM  very  H>*anty  Tii4*rt>  is  no  possihility  that  any  of  the  parasiteK  noteil 
from  time  to  time  win*  oth*>i  than  ih«*  orlKinnlly  iiniHtrtfil  femaU>8  (the  malen 
diwi  very  stMin  aftrr  n*««'i|»ti.  and  the  reinarkab)**  Itumevlty  »if  the  H|iecieii 
may  li«*  tiin«iider«Ml  uh  **i<tal)li'»ti**d.  It  is  reaNoiiiiM*'  tn  nnppOM*  that  they 
Would  have  li\fMl  imiui-r  in  tti»*  <iiH'n  under  natural  •imditlonM  than  hi  i^oii- 
flnement 

"Very  few  oIr^i>rv:itiMii>  on  th»-  larval  lialiitj*  wen-  made.  The  fln*t  larvne 
wiTe  fiMinil  <*M  liin»*  \*.  :\t  wlii'li  tiiiif  ih«*y  were  in  what  appeared  to  In*  their 
8(H'«ind  •^ta^t-  Tlti  >  uiTc.  at  tin**  titne.  sn  ^niali  .i^  to  lie  alm<»st  invisllde  to 
the  iina-M-fiil  i>i'.  and  wi-ri-  \»r>  ii- ti\r  when  -eparati'd  in  a  4lrop  i»f  ii'ater 
finni  till-  x'M '•.ij'i'lin^'  nia*'^  ^t  Um-  ♦  m:  Mil***tinMi'  in  whi«li  they  were  fee«lln|C. 
In  Tit  -  -t.!.-.  !h..\  ;ir4-  «-<n:i>\\hat  ri-in;irK;iiiN*  f.ir  :tn  armature  of  minute 
-pin*-**  .1  r«iw  iif  wlinh  l(iiiiii-»  4:(«  h  i.f  the  atidoininai  **ei;in»»ntH  posterlorljr. 
Thi'  \i\^t  atMliini.ri  il  *<t'mni  iir  ti*i  ininati**-  wiMi  a  <Mirn*-what  more  elahf>nite 
an  Huj«  jiit-nT   ni    ?.pin»' 

'  Afi*  r  r»-.Mliin;;  ihi^  -t  i.!-  tinir  t^rowih  i**  \«r\  rapid,  and  in  thre«*  or  four 
i|a>-  iii..i«     ■  '^T  ^t;i;:»'  la!\a»'  wtr»*  fMund  « i.niin-inly  in  i-u'^  Ina•>^e•»  from  several 
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of  the  reproduction  experiments  which  were  conducted  in  large  tut)e8.  The 
first  full-grrown  larvae  were  found  on  the  11th,  but  It  Is  probable  that  these 
were  more  advanced  upon  the  9th  than  those  actually  observed  upon  that  day. 

"Young  larvae  were  found  in  eggs  which  contained  the  beetle  embryo  suf- 
ficiently developed  to  show  traces  of  the  legs  and  head.  Many  eggs  containing 
embryos  further  advanced  were  examined  at  the  same  time,  and,  though  these 
seemed  to  be  dead  as  the  result  of  oviposition  by  the  parasite,  no  parasite 
larvae  could  be  found.  The  parasite  will  oviposit,  or  appear  to  oviposit,  in 
eggs  containing  beetle  larvae  fully  formed,  but  it  is  doubtful  if,  under  such 
circumstances,  reproduction  ensues. 

"In  laboratory  reproduction  it  is  l>etter  not  to  have  the  epgs  too  fresh,  as 
they  are  much  more  likely  to  wither,  if  kepf  dry,  or  mold  if  kept  damp,  than 
eggs  several  days  old.  It  was  first  supposed  that  perfectly  fresh  eggs  would 
be  better.  A  lot  of  beetles  was  confined  lnd<K)rs  with  elm  leaves,  and  the 
newly  deposited  eggs  used  in  reproduction  experiments.  All  of  these  experi- 
ments were  failures.  In  the  open,  with  eg^  on  living  foliage,  the  remilts 
would  probably  be  different. 

"Pupae  were  first  noted  on  the  15th.  The  distinctive  coloration  of  the  para- 
sitised eggs  was  also  noted  at  this  time,  and  it  was  found  possible  to  separate 
those  containing  parasites  by  their  color  alone. 

"These  parasitized  eggs  are  somewhat  suggestive  of  those  containing  larvae 
nearly  ready  to  emerge,  but  lack  the  characteristic  greenish  hue.  They  are 
grayish  in  tint  and  have  a  dull,  dead  appearance.  They  are  frequently  some- 
what withered,  and  In  the  case  of  those  from  the  reproduction  experiments 
were  frequently  covered  with  a  scanty  growth  of  mold. 

"The  first  adults  cf  the  new  generation  emerged  on  June  21,  and  appeared 
in  considerable  numbers  on  that  date.  This  would  Indicate  a  life  cycle  of  20 
days,  as  it  appeared  that  oviposition  began  at  once  upon  the  receipt  of  the 
parasites. 

"Later  generations  developed  more  quickly.  From  the  jar  started  on  June 
11,  reproduction  was  secured  on  June  29,  18  days  later.  From  the  fresh  egg- 
masses  placed  In  the  same  jar  oii  June  18,  reproduction  was  secured  16  days 
later,  on  July  4.  From  the  first  lot  of  fresh  eggs  placed  in  the  third  jar.  to 
which  the  parasites  were  transferred  on  June  23,  abundant  reproduction  was 
secured  on  July  8,  after  but  15  days  had  elapsed.  From  the  fresh  eggs  added 
to  this  Jar  on  June  26,  reproduction  was  secured  on  July  11,  another  fifteen- 
day  period.  The  last  jar,  to  which  the  parasites  were  transferred  on  July 
1,  contained,  on  July  15,  adults  in  very  small  numbers,  of  what  must  be  their 
progeny,  Indicating  a  life  cycle  of  but  14  days. 

"This  gradual  reduction  In  the  length  of  the  life  cycle  as  the  season  ad- 
vanced is  peculiar,  and  no  explanation  Is  offered.  The  average  temperature 
during  the  latter  part  of  June  and  first  of  July  was  higher  than  during  early 
June,  but  there  hardly  seems  to  le  enough  difference  to  a(\H)unt  for  six  da.vs 
shortening  cf  the  life  cycle  of  an  insect  which  develops  as  rapidly  as  Tetras- 
tlchus." 

The  adult  parasites  secured  by  laboratory  reproduction  were  liber- 
ated ill  two  localities  near  Boston,  and  parasitized  ep^s  were  sent  to 
Prof.  J.  H.  Smith  at  New  Brunswick,  New  Jersey,  and  to  Prof.  M.  V. 
Slinjrerland  at    Ithaca.   New  York,  and   the  remainder  were  sent  to 
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WaKhin^tdii.  mIikm*  alNUit  the  middle  of  July  eonsiderHhle  damage  by 
the  elm  leaf-l>e(»tle  was  noticed  in  the  latter  city  on  certain  streets. 

The  first  of  the  Massachusetts  colonies  consisted  of  a)>out  60(>  para- 
siti»s.  enclosed  in  an  open  tul)e  and  tied  to  a  tree  in  IIar\'ard  Yard, 
Camhridpe,  on  June  22d.  Mr.  Fiske  thinks  that  more  than  a  hundnnl 
adults  found  their  fnM'<loni  nn  the  day  of  lil>eration  and  almost  cer- 
tainly the  full  (JOr>  within  a  week  thereafter.  Fresh  epp«  were  ahun- 
dant  uiM)n  tht»  trees  for  some  time  thereafter,  and  the  outlook  there 
is  very  hopeful. 

Writing  on  July  29.  Mr.  Fiske  states  that  he  has  found  ckrh  of 
the  (iaierueella  nearly  a  quarter  of  a  mile  from  the  site  of  the  colony, 
and  that  these  appean^d  to  be  parasitized. 

At  Melros4»  Ilijirhlands,  Mass..  mon*  than  1.2(H)  adults  were  liberated 
betwei'ii  the  21.st  of  Jime  and  the  8th  of  July,  and  unhatched  ewrs  were 
noticed  n\  to  the  end  of  Jnly. 

The  e^js  svvt  to  Dr.  John  H.  Smith  reached  him  in  i^mhI  condition 
and  a  number  of  the  parasites  had  ain*ady  issued  on  the  journey. 
They  were  very  lively  an<l  he  liberat<*<i  th«»m  u|M»n  a  small  elm  that 
had  some  e^^  eliHteis  and  is  so  situated  that  he  will  !>e  able  to  watch 
it  without  diflirulty  during  th(*  summer  of  1909.  Then*  an*  abio 
plenty  *»f  lar^re  tn»«»s  nearhy.  so  that  thm*  will  be  no  difficulty  in  the 
parasites  Hyint:  from  one  tnM*  to  another.  The  numher  of  paraaiteii 
Dortor  Smith  considered  to  Im*  t«M>  few  to  risk  dividing:  them  up, 

Fn  III  the  mat(*rial  s«'nt  to  Prof.  SlinL'erlrind.  at  Ithaca,  only  a  few 
adults  issued,  and  befiire  fresh  e^ri;s  eoiild  be  found  th«»se  hatl  d'uHl. 

The  parasitized  v^:*:  ma.ss<'s  reeeived  in  Washington  were  taken  to 
Dupont  <'in*li'.  and  the  leaves  upon  whieh  they  were  dcfHtsited  were 
tie<l  anions  th«'  braiiehi*s  4if  the  fii-st  elm  on  the  north  side  of  New 
Hampshire  Aveinie  south  of  tin-  ('in*le.  and  tlie  fourth  elm  on  the 
south  si<le  of  the  avt»nur.     Native  ri:^  were  alMiii<lant. 

So  nnieh  for  the  introduetion  iiiid  rearing  of  a  e(»mplete  lalN»ratoiy 
generation,  and  t'or  lli**  enlnni/ation  of  tlit*  speejes.  As  t(»  the  ifitab- 
li>hment  nt*  iht-  sptM-ii-s.  ilirn*  is  one  imtt'  to  add.  A  small  lot 
of  fresh  ei!*:^  rnlli.'iiil  in  thf  viejnity  of  tfie  .M«'lroM»  field  colony  by 
Mr.  KiNki-  priMlu«-.d  a  ninnlM-r  nf  parasiti**^  nii  \\w  niorniin;  of  July  27. 
In  «Mirisid«'ra!i««n  *»t"  thf  small  nnniln*r  of  «'i;irs  ri>ll«'eted.  it  si^ema  prao- 
tiraliy  nrtain  that  tfnTf  nnist  fiavt-  liii-n  a  very  abundant  natural 
r«-priMlM«ti..»i  i.r  tin-  [laia-it.N  and  tin-  pri»l»al»ilit  irn  are  that  the  fl|>eciea 
at  thjN  «I;iti'  m|  wntih'j  ••\iNtv  iti  thtiiiNatjds  at  .\lrlrns«v  The  writer 
has  i'\.i\  h'»p»  I  fiat  tin-  s|hiiis  uiII  pa^s  ih»-  wiiiti-r  suei-fssfullv,  and 
that  thr  *\:i:>  laid  ii*\t  sniiini«'r  uill  lie  ahiitidaiitly  parasitized  in  the 
Tjaturai  v\a\ 
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The  importance  of  this  importation  will  be  readily  understood  by 
all  entomologists  as  well  as  by  all  shade-tree  lovers,  and  it  is  an  inter- 
esting example  of  what  may  be  done  in  this  way.  The  thanks  of  all 
good  Americans  are  due  to  Doctor  Marchal,  Monsieur  Debreuil,  and 
Professor  Valery  Mayet  for  their  assistance  in  this  important  work. 


THE     INTRODUCTION     OF     IRIDOMYRMEX     HUMILIS 
(MAYR)  INTO  NEW  ORLEANS 

By  B.  Foster,  Vice-President  Louisiana  Society  of  Naturalists 

The  exact  period  of  the  introduction  of  the  ant  Iridomyrmex  hu- 
mills  (^Mayr)  into  New  Orleans  must  necessarily  remain  somewhat  of 
a  mystery.  The  source  from  whence  it  came  has  been  also  the  cause  of 
some  dispute  among  the  citizens.  On  more  than  one  occasion  it  has 
been  advocated  that  the  insect  was  introduced  during  the  time  of  the 
Cotton  Centennial  Exposition,  held  in  Audubon  Park  during  1884  and 
1885.  and  only  quite  recently  I  have  seen  the  view  expressed  in  the 
public  press  that  it  first  invaded  the  port  by  way  of  the  Algiers  and 
Gretna,  or  west  side  of  the  Mississippi  River.  For  these  theories  there 
is,  in  my  opinion,  little  foundation. 

Prof.  Wilmon  Newell  has  named  this  pestiferous  insect  the  "Ar- 
gentine Ant,''  from  the  fact  that  it  was  first  described  from  specimens 
collected  during  1866  in  the  neighborhood  of  Buenos  Ayres.  Against 
the  adoption  of  this  proposed  popular  name  there  can  be  no  objection, 
although  the  insect  is  well-known  in  Brazil,  and  from  the  fact  that  all 
evidence  point  to  this  latter  country  as  the  native  habitat  of  the  first 
individual,  or  batch  of  individuals  to  land  on  our  wharves,  it  might 
more  appropriately  have  been  named  after  the  '*  place  where  the  nuts 
come  from."  ^ 

New  Orleans  has  had  no  direct  commercial  intercourse  with  the  Ar- 
gentine Republic;  at  least,  in  the  form  in  which  such  an  insect  would 
bo  likely  to  be  introduced.  In  the  case  of  Brazil,  however,  it  is  quite 
a  different  matter,  for  cargoes  of  coffee  have  been  coming  to  New  Or- 
leans almost  since  the  dat^  of  the  Louisiana  Purchase,  and  certainly 
since  the  passage  of  the  Compromise  Act  of  1838,  when  the  abolition 
of  the  duty  gave  a  great  impetus  to  importations.  But  it  is  needless 
to  speeulate  as  to  whether  the  ant  landed  on  the  wharves  as  far  back 
as  that  date,  and,  moreover,  my  days  have  not  been  **long  enough  in 
the  land''  to  hark  hack  for  the  better  part  of  a  century. 

It  is  an  axiom  that  an  insect  pest  visitation  starts  somewhat  like  a 
fire  which,  if  not  quenched  in  the  incipient  stage,  spreads  rapidly  once 
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it  has  ^jot  H  pmmI  h«»hl.     Wr  havf  tho  easr  t»f  tht»  rot  ton  l>oll  wiM«vil 
in  point.     Whrii  this  insi»ft  first  <TosjM»d  thi»  iMirder  at   Brownsville, 
Ti*xas.  it  was  lookr<l  on  as  snnicthinp  insipnitioant  ox(*<*i>t  l)y  the  few. 
and  I  may  state  without  hf>in^  aeeiised  of  boasting,  that  amon^ir  that 
small  minority  w«Te  nnmlMMed  the  ofYieials  of  our  State  Kxperiment 
Station.     'Inst  hnw  much  the  spn^ad  of  the  lioll-wtM^vil  has  eost  onr 
c*ott(»n   planters  dnrin^^  the   few  years   it   has  Imnmi   with   us  is   well 
known.     That     IridminfrnH  r    Immilis—thnX     **stranjji»r    within    our 
^ates**--has  hit'U  intr<:<lnerd  and  has  spread  to  an  extraordinary  ex- 
tent— to  sueh  an   t»xtent   as  to  thn»aten   at    least    two  of  our   irroat 
.stapU*s,  on  the  one  hand  through  its  eare  of  seale  inseets  and  plant 
liee;  on  the  other  throuf^h  its  anta(;oniHm  to  eertain  spe<*ie«  of  lM>ne- 
ficial  inseets.  notably  the  ant  Soh  tiopiris  (jnninata — there  is  now  everj' 
evidence,  and  it  is  a  que8ti(»n  whether  any  <»ffeetive  nieasun^s  ean  be 
started  even  at  this  early  date  and  the  inwH.*t*s  i*oniparatively  Hmall 
ian^»  in  the  South.     It  is  but  an(»ther  proof  of  the  spreadinf;  of  the 
lire  through  failure  to  <piem»h  it  at  the  start,  and  1  venture  to  say  that 
hereafter  the  jwople  <if  this  scetion,  at  least,  will  ^rive  ear  to  the  wani- 
ings  of  our  economic  entomolo^ist.s. 

Fn»m  about  isJM  U\  11MK»  I  was  v«*ry  nuieh  interested  in  the  pnmp 
of  aculeate  Ilifnu  n^j^tfra,  of  which  the  ants  form  a  no  insignificant 
branch,  and  while  my  collect iiiL'  was  nutinly  eimfined  to  the  Fikssiirial 
or  **I)igger"  wasps,  the  hunt  naturally  1«*<1  me  more  or  h»ss  into  mu- 
tact   with  the  Fnrmii  itUn .     During:  tin*  «*.'irly  vi-ars  of  this  |H*riod  I 
colleeted  rather  assiduously  alonu'  the  lev«e  front  Jit   AudulMin  Park 
ami  in  th«-  park  itself,  a  tii-ld  when*  the  insect  wouhl  have  been  eom- 
panitively  fMinspicuous  if  it   had  b<<en   iiitn>diH*rd  by  the  exhibits  at 
the  Kxposition  ^if  l^M   l*^**.'i:  \\\  least,  this  can  be  assumed  from  our 
prcM-nt  knowle<lt:e  as  to  its  rapid  increase.     At  that  time  our  form  of 
thi*  larue  Carpenter  Ant   '  f'tnnfHumtus  h*  rruh  mnis,  sub  species  /»#  mm- 
si/h'tinit  us  *  was  quite  a  c'lmmnn  insect.  tt»i:eihiT  with  a  vi*ry  minute 
black  ant  which  scents  to  live  sMnliintically  ;  at  least,  that  is  the  <*onelu- 
sion    I   have  cunic  in.   for   I    b;ive  on   many   ••••••asimis  found  the  twt> 

species  to^rt*thcr.  What  I  t«Mik  to  be  !h«*  American  form,  or  one  of  the 
injiny  subspecirs  nl'  Fnnimn  siimnmua  Kali*  was  also  pn*sent  ill 
numlcrs  and  tin*  small  ncIIhu.  ••!*  "  pav<'iiiciit "  ant  Mtnunnonum 
ItUnninfiis  Litiii  .  .ilsii  ib«'  r«d  ;i!ii  Suh  in>ftsi\  ifi  ninmtn  Kabr.  the  one 
with  tin-  al  Inith  <-ii<ls  wrii-  \ii\  .tbuthl.-iiit.  while  ani»ther  conipara- 
ti\il\  laiji-  rMN.oiiN  tMrm  with  .1  darker  patcfi  nn  tlh-  thorax  was  to  be 
'•'IIImI  .iImuhIiiiiI  Mil  tli«-  tilts  I ?iiiL»'ifiL'  tin-  ii\»T  T[i«-re  wen*  othem, 
ii.-T.iM;.  /../*■!<%  fftirns  \h  Mt,v  '>\\\  it  Is  ntt'«ll«'*s  In  if.,  mtn  their  naiiien 
•  \«!i  •!   I  .'.'j|.|  |.|;i.-.   ili«iii  i|.  ••   T.l\      'I'l  il;i\  .ill  «.r  fln-sc  sptH'ii'H  are 
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comparatively  scarce  in  the  Park  section.  Iridomymiex  hupnilis, 
which  was  then  practically  absent  as  far  as  my  observations  went,  has 
almost  displaced  the  lot.     So  much  for  the  upper  end  of  the  city. 

In  1893  my  newspaper  duties  began  to  take  me  down  daily  into 
the  neighborhood  of  the  Sugar  Exchange,  or  two  squares  below  Canal 
Street  and  within  a  very  short  distance  of  the  river.  The  variety  or 
sub  species  of  F.  sanguinea  was  common ;  in  fact,  I  watched  one  nest 
located  at  the  corner  of  the  sheds  on  N.  Peters  and  Bienville  streets 
until  four  years  ago;  since  then  it  has  mysteriously  disappeared. 
Practically  all  of  the  species  (with  the  exception  of  Campoiwtus) , 
just  noted  for  Audubon  Park  were  quite  common  in  this  locality.  /. 
humilis  was  present,  but  it  was  very  scarce.  Today  this  latter  species 
seems  to  have  almost  completely  supplanted  the  others  and  has  become 
a  veritable  pest.  Collecting  at  this  period  was  also  done  in  the  neigh- 
borhood of  the  slaughter  houses,  some  three  miles  below  Canal  Street. 
It  was  a  rare  insect  there  until  1895  or  1896.  This  covers  my  obser- 
vations for  the  lower  end  of  the  city. 

In  these  early  days  of  entomological  activity  I  lived  on  St.  Charles 
Avenue,  nine  squares  from  the  river  and  twelve  from  Canal  Street. 
In  1891  the  ant  was  there  in  fair  numbers  but  in  nothing  like  the 
hordes  it  is  today.  That  it  had  made  its  way  east  from  the  river 
seventeen  years  ago  may  thus  be  taken  as  established ;  how  far  east  I 
am  unable  to  say,  but  I  have  no  recollection  of  having  seen  it  at  this 
period  at  the  West  End  resort  on  Lake  Pontchartrain.  Five  or  six 
years  later  I  was  living  on  Peters  Avenue,  near  St.  Charles  Avenue 
and  in  the  uptown  district.  /.  humilis  was  then  present  but  not  abun- 
dant. Thns  uptown  it  had  extended  its  range  not  only  to  the  north 
but  ea.st  as  well.  In  1904  Mr.  Titus,  of  the  government  Bureau  of 
Entomology,  found  it  prevalent  all  over  this  district,  and  across  the 
Mississipi)i  River  as  far  west  as  Lafayette  and  Opelousas,  while  Mr. 
Newell  now  reports  it  from  Lake  Charles.  In  1906  I  did  not  notice 
it  at  the  Gulf  Biologic  Station,  some  fifty  miles  south  of  Lake  Charles, 
but  I  have  little  doubt  but  that  it  has  reached  there,  seeing  that  there 
is  constant  steamboat  ex)mmunication  between  the  two  places. 

I  have  no  recollection  of  having  seen  the  insect  in  the  early  nine- 
ties while  eolleetiug  at  Shell  Beach,  on  Lake  Borgne,  neither  have  I 
any  notes  of  its  presence  at  Ahita  Springs.  Slidell.  Pearl  River  or 
Mandeville.  nil  on  the  east  side  of  Lake  Pontchartrain  and  where  it  is 
decidedly  the  most  abundant  species  now.  Soletwpsis  gcminaia  and 
Mttnotnor'mtn  pharaonis  wore  the  nio.st  conspicuous  of  the  red  ants, 
wliilo  ('.  Inrcukanus,  sub  species  pennsylv aniens,  was  just  as  common 
in  tlio  woods.  At  all  of  these  st^itions  7.  humilis  seems  to  be  ousting 
all  other  species. 
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As  to  the  |)088il)lo  site  of  it«  introduction:  Mr.  ('has.  Dittmann, 
one  of  thi»  h(»8t  posted  coffee  importers  in  New  OrleaiiN.  informs  me 
that  previous  to  1890  all  coffee  steamers  discharged  at  the  wharves 
locat<»d  Iwtween  Julia  and  Orange  streets,  never  further  up  the  river 
than  the  latter;  in  other  words,  the  landinps  were  made  within  a  dis- 
tance of  six  bl(K'ks  alon^ide  the  river,  or  from  the  12th  to  18th 
from  Canal  Street.  Runnin^c  east  to  St.  Charles  Avenue,  this  district 
w^ould  cover  the  house  in  which  I  residi»d  in  1891.  and  where  I  first 
made  acquaintance  with  the  insect.  This  stretch  of  six  blocks  was, 
in  my  opinion,  the  starting  point  fnmi  which  the  insect  has  spread 
east,  north,  south  and  west;  that  it  was  there,  and  previous  to  the 
holding  of  the  Cotton  Centennial  Exposition,  the  first  invasion  was 
made,  for  the  rate  of  increase  up  to  1891  would  necessarily  be  slow, 
but  (mn>  started  and  nests  established  such  increase  would  naturally 
l>ecome  more  pn)nounced.  especially  as  we  know  that  no  steps  were 
taken  to  check  the  advance.  >roreover,  at  this  date  no  note  of  com- 
plaint was  heard,  showing  that  the  insect  did  not  force  itself  on  the 
attention  of  the  ordinary  obser\'er  by  the  mere  fact  of  numbers;  in 
fact,  I  believe  that  it  was  not  until  the  year  after  the  relaying  of  the 
street  rnilroa<l  tra<*ks  on  Magazine  Street  (a))Out  1895  or  1896)  that 
the  pnMM»ssion  cast  be<'ame  so  pmnounced  as  to  (*ause  general  com- 
plaints, which  were  reiM»h«H»d  in  the  press  of  the  city.  In  the  relaying 
of  thes<*  tracks,  numbers  of  n(*sts  would  l>e  disturbed  and  the  ants 
driven  to  find  new  quarters. 

The  insect  was  first  (b*srribed  l»y  Oustav  Mayr  in  18(i8*  in  an  ob- 
scure annual  of  the  S(M*iety  of  Naturalists  at  Mmlena.  Italy,  under 
the  name  <»f  IfffiHH-Utua  humilis,  and  fnun  specimens  (HilltH^tiHl  during 
1866  in  the  outskirts  of  Buenos  Ayn*s.  He  <]<*seribed  only  the  w<»rker 
ant.  and  it  was  not  until  Feltruary  of  this  year  tluit  on  the  rts|uest  of 
Mr.  Newell,  full  diagnosis  of  worker,  male  and  female  wen»  published 
by  Prof.  W.  M.  Wheeler.-  Mayr  thn^s  not  mention  this  siHH»ii»s  in  hit 
pa|)er  on  the  South  American  Formiruhf,^  published  in  1887.  nor  in 
his  list  of  the  Formiridiu  of  the  Unit<Kl  State's,*  publi.shed  the  previous 
year,  the  latter  of  whieh  lists  all  forms  known  fnmi  this  e<mntry  at 
that  date.  It  dtM-s  not  fiunire  in  (Jressim's  '^Synojwis  of  the  Ilymenop- 
tera  of  the  rnit«M|  Stat<*s.**  also  published  in  1S87.     If  the  insect  had 

»K«iriiili-iil{i'  umv:i«  :iiiii>ri<-:iii:i* 

-.Ii.iir    KiMi,    Kilt  .  Vol    I.  N..    1.   K«*h..   r.»"H.  pji.  J^-IM. 

'Sii<l:iiii<TlkHiii-<  til*    Knrinit  hh-ii     V«tIi.    /.fiolltot.    <;»*h.    Wlrii.    Vol.   XXXVlI, 

lip  :.ii  r.'-.L* 

«I»if  r.triii:*  iili'ii  il«T  V«n«iiiik'ti-n  Stji:i!«Mj  xmi  Nonlaiiieriks.  XXXVI,  p.  4St 
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become  obnoxious  at  that  date,  I  think  the  fact  would  have  been  noted 
in  one  or  other  of  our  entomological  journals,  and  that  Cresson  would 
have  been  fully  in  touch  with  it,  for  his  work  shows  that  he  had  ac- 
cess practically  to  all  the  literature  to  date. 

Mayr  erected  the  genus  Iridomyrmex  in  1862,^  and  Hypoclinea  in 
1866.*  The  species  humilis  figures  in  his  key^  to  the  genus  Hypo- 
clinea, published  in  1870.  Six  years  later  the  two  genera  were  com- 
bined by  him,  he  having  found  many  connecting  forms.  The  litera- 
ture of  7.  humilis  may  be  small,  but  now  that  the  insect  has  become 
such  a  serious  economic  pest,  the  mere  systematic  work  of  the  ento- 
mologist will  give  place  to  that  dealing  with  the  biological  side.  The 
able  article  contributed  by  Mr.  Newell  to  the  initial  number  of  this 
journal  shows  that  a  start  has  been  made  along  the  latter  lines  and 
much  data  gathered  on  the  life-cycle  and  habits  of  the  insect.  With  a 
full  knowledge  of  such  life-history,  remedial  measures  may  be  pos- 
sible, but  the  problem  will  be  an  extremely  diflfieult  one  to  solve  and 
it  goes  without  saying  that  every  citizen  of  New  Orleans,  every  sugar, 
cotton  and  rice  planter,  every  florist  and  horticulturist  will  follow 
anxiously  each  step  made  towards  that  solution. 

23d  June.  1908. 


NOTES  ON  SOME  CECROPIA  COCOONS  AND  PARASITES 

By  John  B.  Smith,  Sc.  D. 

From  a  number  of  collectors  reports  came  during  the  fall  and  winter 
of  1907- *08  of  an  unusual  mortality  in  cccropia  cocoons;  or,  more  cor- 
rectly stated,  that  an  unusual  number  of  the  cocoons  were  'Might,'' 
with  remnants  of  untransformed  larva?  only.  In  a  discussion  before 
the  Newark  Entomological  Society  at  its  February  meeting,  it  ap- 
peared that  this  trouble  was  widespread  and  yet  somewhat  local. 
Some  collectors  reported  a  very  high  percentage  of  sound  cocoons  in 
limited  areas  and  a  yet  higher  percentage  of  '* light''  examples  in 
others.  '  So  there  was  a  great  difference  in  the  species,  the  cocoons 
of  promeihea  and  cynthia  running  normal  and  mostly  good.  3lr. 
Brehme  reported  an  unusual  dearth  of  polyphemus  cocoons  and  ex- 
plained that  by  the  statement  that  an  epidemic  disease  attacked  the 
nearly  full-«rrown  caterpillars  so  that  they  never  spun  up  at  all. 

It  oeciirred  to  me  that  it  might  be  interesting  to  learn  a  little  more 


».M.vrine<-<»l(»j:isfho  Studlen.  p.  702. 
-.Viiioiseii  des  bnltisohen  Bern.«*teln8. 
3Neiie  ForinU'ldt»n.  p.  959. 
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accurat(»ly  tho  rause  of  these  ** light'*  ciMMwrns  and,  in  this  day  of  dis- 
cussion of  parasitic,  to  determine  if  iKMwihIe  the  relative  effectiveness 
of  parasitic  and  other  cauHcs  in  checkinf?  the  development  and  increase 
of  certain  speeies. 

I  therefore  asked  Mr.  II.  H.  Brehme  of  Newark  and  Mr.  .1.  Doll  of 
Brooklyn  to  jrather  and  send  me  a  lot  of  th<»se  ** light"  eiwiMms  so  that 
I  might  at  least  approximately  determine  the  eause  of  di»ath  of  the 
lar\'tt?  that  spun  them. 

Mr.  Brehme  brought  in  a  lot  of  302  coe^wms.  of  whieh  nine  turned 
out  to  be  sound ;  eighteen  were  old  spei'imens  fnmi  whieh  the  adults 
had  emerged;  forty-two  were  parasitized  and  2:W  had  di<»d  in  the  lar- 
val stage,  <if  disease.  Of  the  forty-two  that  were  paraaitiztnl  only  a 
few  Were  infcstetl  by  Ophion,  while  the  remainder  apfN^ared  to  be 
infesttnl  l)y  some  species  that  makes  it.H  cocoons  in  a  maas. 

The  dea<l  larva*  were  in  most  ease«  mere  shells  and  were  filled 
with  a  powtlery  mass.  There  was  some  difference,  however,  and  I 
judge<l  that  at  least  two  kinds  of  disease  organisms  had  l>een  resi>on- 
sible  for  death.  The  interesting  feature  in  the  matter  is  that  leas 
than  IT)  p«T  «*ent  of  the  deaths  had  been  caused  by  parasites  and  over 
(55  per  rt»nt  by  dis(*ase. 

It  was  quite  p<issilile  to  separate  out  two  series  of  cocmms  contain- 
inir  <lisfase<l  larva*.  In  59  of  the  2:^'^,  th<*  (M>e(M)n  was  incomplete  or 
imperfect ;  f.  c.  the  inntT  cm*oon  was  very  tliin  or  praetieaily  wanting, 
or  the  outer  (mmnmih  was  redueed  to  a  mere  «*overing  of  loos«»  silk.  In 
other  words,  t!ie  vitality  u(  tht»  larva  had  not  bren  suftirient  to  enable 
the  cati*rpillar  to  do  its  spinninir  work  properly,  althoucrh  death  did 
not  ensuf  until  aft«»r  it  was  eoiiipli*ted. 

Two  lots  of  ciHMKins  w<*re  srnt  in  by  Mr.  Doll,  one  e<msisting  of 
4*U»  and  tht*  oth«*r  of  XU)  sprrimens.  Both  lots  wen*  eollecteil  lietwei»n 
Mas]N*th  and  Laurel  Hill.  Loner  Island,  on*'  lot.  tht*  430,  durinir  the 
fall  of  l!Ki7.  tht'  siMMind  lot.  :{:{0,  during  Mareh.  l!M)S.  In  the  fin*t 
lot  tht»  objiM-t  liud  br«*ii  to  <*oilrct  l'<mmI  riMMMJiis  and  the  oliviously  light 
ones  wen*  ri'.i«'«'t<*d  in  the  ti<*ld :  in  th«»  s«M*ond  lot  all  light  eo<*oons  were 
taken.  Th«*  tirst  lot  was  part  of  a  miu-h  larger  number  -over  2.000 — 
colIe<*t<*<l  as  probably  sound,  and  the  material  S4*nt  me  was  that  which 
was  sortiHl  out  as  pro!»ably  bad  when  thry  w^rr  attain  t«*st«Hl  at  home. 
In  n<*ith«-r  ras«*  d<M's  tin*  matt-rial  affoni  any  «lu«'  as  t«i  tln»  aetual  i)or- 
ei*ntaL'i"  «»f  infi*statio!i :  it  siiiiply  in«lirates  thi*  jM-nTutagi*  c»f  the  dif- 

fcHMlt    railst's  III*  tlralh. 

In  tin-  l««t  r.ill.rit'd  in  \W7.  sixti'«'n  (mmmmius  \\»«re  found  to  contain 
smnnl  |>i)|i;i'  .'iiiil  fpiiii  tift*-«'n  adults  had  is>rrd.  IraviMi;  *t90  thut 
li;i«l    •I'.mI    !ii\i-   iir    |»>i|»a-       ThiitN    \'*.\\v  r;!!*  rpillais   \\i\t\    icarhtnl   thi» 
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pupal  stage  and  died.  Of  these  some  had  masses  of  white,  fungous- 
like  material  with  a  surface  coating  of  orange  powder  exuding  between 
the  segments.  Others  were  drying  up  and  shrivelling;  a  few  con- 
tained a  putrifying  mass  of  yellowish  material.  Of  the  remainder, 
213  were  dead  as  larvte  and  of  these  fifty-four  had  made  light  or  im- 
perfect cocoons.  One  hundred  and  fifty-two  were  parasitized,  and  of 
these  twenty  had  Ophion  cocoons,  the  remainder  seeming  to  be  Ichneu- 
monids  of  some  kind. 

In  the  lot  collected  in  1908,  eleven  cocoons  were  found  to  contain 
sound  pupa?  and  from  one  the  adult  had  emerged.  Thirteen  had  died 
in  the  pupal  stage,  leaving  305  that  had  died  without  pupating.  Of 
these  204  were  killed  by  disease,  sixty-one  of  them  making  light  co- 
coons, while  101,  or  less  than  half  as  many,  were  parasitized.  Of 
those  that  were  parasitized,  fifty-six  contained  pupae  of  Ophion,  while 
forty-five  only  went  to  other  species. 

This  little  examination  is  interesting  because  it  calls  attention  to 
the  relative  importance  of  control  factors  other  than  parasites.  It 
gives  the  results  from  a  lot  of  1062  specimens  and  shows  that  697,  or 
more  than  65  per  cent,  were  killed  by  disease  in  either  the  larval  or 
pupal  stage. 

I  am  quite  aware  that  the  statistics  are  incomplete  and  imperfect, 
since  the  collections  were  not  made  of  all  the  cocoons  in  a  given 
region :  but  as  they  go.  they  emphasize  the  importance  of  a  study  of 
the  subject  from  a  new  standpoint. 

Stated  in  compact  form  the  results  of  the  study  are  as  follows : 

Total  number  of  cocoons  examined 1062 

Sound  specimens 36 

Adults  had  emerged 34 

Died  as  pupa* 47 

Parasitized    295 

Dead   from  disease 650         1062 

The  above  results  were  secured  by  early  summer  and  were  com- 
municated to  the  Brooklyn  Entomological  Society  at  its  June  meeting. 
At  that  time  it  was  announced  that  the  parasites  had  begun  to  make 
their  appearance  and  that  the  cocoons  would  be  preserved  until  the 
record  was  complete  and  nothing  further  is.sued. 

To  all  appearance  there  were  two  kinds  of  para.sites.  the  Ophion 
mairurum,  which  was  of  course  readily  recognizable,  and  an  Ich- 
ntMinionid  form,  making  its  cocoons  in  a  solid  mass  in  the  lumen  of 
the  ifWiipia  coc(M)ns.  There  were  seventy-six  counted  Ophion  pupje 
and  from  these  nineteen  adults  were  obtained.     As  the  Ophion  speci 
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mens  in  the  Brohnie  lot  wt*re  not  counted,  it  means  that  lefM  than 
twenty-tive  i)er  cent  of  the  total  number  matured,  and  that  was  not 
beeause  of  any  hyperi>arasitism,  but  a  simple  failure  of  the  lar>'a  to 
mak«»  a  proper  pupa.  This  t*xperienee  by  the  by,  is  not  a  new  one  to 
me.  In  years  past  I  have  cut  Ophion  cocoons  in  large  numbers,  find- 
ing? sound  lan'ie  and  pupa?  as  exceptions  only  and  a  putrid  brown 
8emi-li(|uid  mass  as  the  rule.  Mr.  Grossbeek  informs  me  that  he  has 
never  found  anything  but  the  same  pasty  mass,  and  therefore  it 
seems  that  this  parasite  is  kept  in  check  by  some  disease  that  reaches 
it  within  the  l)ody  of  its  host. 

Assuming  that  there  were  actually  eighty  Ophion  parasites,  that 
left  remaining  215  ((croiHa  coc(M>ns  containing  mass4'd  Ichneumonid 
cocoons.  The  number  of  individuals  in  thesi*  mass<»s  was  not  deter- 
mined, but  there  were  certainly  more  than  ten,  which  would  make  an 
expec*tation  of  2,000  parasite  examples  a  very  moderate  one.  Instead 
of  that  we  bred  out.  iSpilocnjjftu.^  extrfmi^,  124  specimens,  Spilochal- 
cis  ntariac,  51  specimens;  a  total  of  17(>  examples  instead  of  the  ex- 
pe<*t<Ml  2.()0(>. 

But  we  were  not  left  without  sjXTinn'ns  f<»r  count.  b«»cause  we  bred 
out  over  4H.000  examples  of  Dihrarhifs  hourhtanus  nr  some  very  chwely 
allied  form.  The*  specii»s  was  referred  through  Dr.  L.  O.  Howard  to 
Mr.  .1.  ('.  Crawford.  «n<l  th«*  <lett»rmination  was  nM»cived  as  above,  with 
the  statement  that  this  was  a  hyi)cri)anisite  on  Ichneumonida*.  Mr. 
("Srossbcrk  actually  counted  .li^.OOO  of  the  litth'  si)t»ciiiiens  and  esti- 
matt*d  the  balanee;  e<inservativt»ly,  I  am  «ertaiii.  ftir  I  mywlf  believe 
that  the  total  was  mwirer  to  .KMMK)  examph's.  Assuniiiiir  that  the  176 
SjpllfHrffptus  and  Spilm  hnhis  wen*  the  protlnet  of  fifteen  eoeiMms, 
that  left  the  nearly  .VijHHi  examples  to  emerge  from  2^0  c(HMN>nft,  or 
250  exam pli*s  from  ea«-h  eoroon  ;  tweiity-tiv«*  hyp<'rparasit<»s  {nm\  every 
tru«*  parasite. 

Aetually  there  were  uv«r  2*^0  liypt'rparasites  to  <*very  primary  para- 
site and  this  woiijij  sfiiii  ti»  afford  a  very  de<»eiit  <*heek  to  undue  in- 
cn*ase.  so  as  ti»  prev«-!it  tin*  eompl(*tt*  extermination  of  crcropia  by 
parasites  ainnr 

This  si-rii's  t»f  TMitfs  is  pnbli*«hed  at  this  tim«»  as  a  sugi:t*stion  to  some 
of  onr  viinngt-r  investitjaturs.  An  extremely  valuabh*  set  of  data  can 
lir  sfM-und  by  riillri'tintr  in  some  litnited  lo«»ality  all  the  ("ocoims  of 
soiiii*  of  i»ur  laTiTf  lininlnii  nis,  snrting  them  so  as  to  s<'parate  sound 
from  iji-ail  nr  pjirasitiz«'i|  forms  and  sortinir  the  latter  so  as  to  aep- 
arati*  the  different  kinds  of  parasites  S4»  far  as  th«»si»  may  be  deter- 
mined without  interferinL'  \\\X\\  tlitir  devrlopnient.  Collections  should 
be  mad«'  in  late  fall  and  in  late  spring  to  determine  the  influence  of 
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the  winter,  and  in  due  time  facts  would  be  at  hand  enabling  us  to 
judge  intelligently  concerning  the  actual  eflfectiveness  of  parasitic 
checks,  for  some  species  at  least. 

There  is  always  a  good  chance  of  being  misunderstood,  hence  it 
may  be  in  place  for  me  to  say  that  I  do  not  mean  to  suggest  that 
parasites  are  of  no  use  in  checking  insect  increase.  I  know  that  they 
are.  But  I  do  claim  that  we  do  not  know  ju.st  where  parasites  rank 
in  effectiveness  as  compared  with  other  conditions,  and  I  do  claim  also 
that,  however  much  under  parasitic  control  some  species  may  be,  that 
is  no  proof  that  therefore  all  other  species  may  be  or  are  similarly 
controlled.     The  contrary  proposition  is,  of  course,  equally  true. 


NOTES   ON    THE   LESSER    CLOVER-LEAF   BEETLE 

(Phytonomus  nigrirostris  Fab.) 
By  C.  O.  HouonTON,  Neicark,  Del. 

This  species  is  quite  common  in  Delaware,  where,  in  company  with 
its  near  relative,  P.  pujictatus  Fab.,  it  at  times  does  considerable  dam- 
age to  clover. 

The  earliest  date  on  which  I  have  taken  this  species  in  the  field  in 
Delaware  is  April  12;  this  was  in  1906.  On  that  day  I  found  a 
single  brightly-colored  specimen  several  inches  down  in  a  hollow  weed- 
stalk,  three  or  four  feet  high,  in  a  field.  I  also  took,  on  the  same 
date,  about  a  dozen  specimens  as  they  were  floating  on  the  water  in 
a  small  ice-pond  near  Newark.  There  must  have  been  several  hun- 
dred specimens  on  the  pond  at  this  time,  as  a  large  number  of  others 
were  seen.  Apparently  they  had  fallen  into  the  water  as  they  were 
flying  over  it,  possibly  due  to  the  fact  that  quite  a  strong  wind  was 
blowing. 

In  1905  my  first  specimens  were  taken  on  May  9,  on  which  date  I 
found  three  at  the  bases  of  clover  plants  in  a  sunny  spot  beside  a 
railroad  track.  All  three  specimens  were  bright  and  fresh,  the  green 
being  very  brilliant  I  placed  these  specimens  together  in  a  shell 
vial  containing  a  few  clover  leaves,  and  soon  after  noticed  two  of  the 
beetles  apparently  pairing.  The  next  day  two  more  specimens  were 
taken  and  enclosed  with  the  others,  and  that  evening  two  pairs  were 
observed  mating.  They  did  not  appear  to  mind  confinement  and 
fed  freely  upon  the  clover  leaves,  eating  small  irregular  holes  or  slits 
in  them ;  they  also  fed  somewhat  upon  the  stems. 

On  the  morning  of  May  11th  the  pairs  were  still  together,  and 
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they  were  observed  similarly  disposeil  at  various  times  during  the 
next  few  days.  On  May  17th  I  removed  the  leaves  from  the  vial 
and  carefully  examined  them  for  e^^.  Several  were  found  situated 
inter-epidermally.  sometimes  singly,  sometimc^s  in  pairs.  They  were 
inserteil  through  punetures  sometimes  made  through  the  upi>er  epi- 
dermis of  the  leaf,  sometimes  through  the  lower,  apparently.  These 
eggs  were  whitish  in  eolor,  elliptical  in  outline,  and  measured  .55- 
.6  mm.  in  length  hy  ..S5-  .4  mm.  in  width. 

The  development  of  this  lot  of  eggs  was  not  watched,  but  some 
that  were  deposittnl  during  the  twenty-four  hours  preciiling  the  even- 
ing of  May  20,  and  which  were  dissected  on  May  28,  were  found  to 
contain  embryos  apparently  full  grown.  Again,  newly  hatched  larve 
were  found  May  21>  on  a  clover  leaf  which  <*(mtained  eggs  laid  during 
the  twenty-four  hours  preceding  the  evening  of  May  22.  Thus  the 
time  claiming  betweiai  the  dep<»sition  of  the  eggs  and  the  hatching 
of  the  larva*  in  these  two  instancies  was  about  eight  days.  In  Iwth 
cases  the  vials  cnmtaining  the  clover  leaves  were  kept  in  a  moderately 
cool  and  dark  nnuii  in  the  house,  where  the  temp(*rature  probably  aver- 
aged 60-  to  70  F.  The  first  pupa  that  I  obtaimnl  was  from  a  lar\'a 
which  hatrh(Hl  in  the  field  and  was  bnuight  in  a  few  days  l>efore  it 
pupated.  This  ]n\]m  was  found  on  May  2:^.  and  there  was  no  sign 
of  a  <MMMM»n.  It  was  found  lying  tin  a  Ifiif.  with  no  evident  attempt 
at  c<inrt»almt»nt.     When  tonrhed  it  wriyglfd  viL'nnmsly. 

About  June  Ist  the  first  pupa  in  its  eiMMtnu  was  found.  This  cocoon 
was  not  unlikt*  that  of  /'.  jmm  tatus,  except,  of  eoni>u\  that  it  was 
much  smaller  and  appeare<l  to  be  more  earelessly  eonstructe<l.  It 
Hi»emed  to  be  n»ugher  on  thi*  outsitb*.  and  th«*  meshes  not  so  evenly 
formed  as  in  the  average  e(N*<Miii  of  its  iH»ar  r«4ative.  It  was  formed 
at  the  top  of  the  vial.  betw«»«»n  a  pieee  of  paper  and  the  cork. 

On  June  i\  I  found  another  eo<*<N)n.  eontaining  a  pupa,  which  waa  at- 
tached to  one  f»f  a  bunch  of  clovtT  b'avt^  in  a  vial.  Later  (on  June 
16)  I  foun<]  a  eiMNNm  snugly  enseoneed  in  a  clover  b|(»sK4)m  that  was 
in  one  of  my  vials.  The  duration  of  the  pupa  state  in  one  cane  that 
I  obwrved  was  about  four  days  -  not  nH>re.  Tliis  specimen  waa  kept 
under  condititujs  similar  to  th«»s<»  <b»serilHMl  above  for  the  eggs. 

A  beetle  that  cincriri'd  mi  June  If)  bi'iran  at  oni*e  to  fintl  upon  its 
c4N*iN»n  and  s<M»n  coinplcti'lv  devoured  it.  In  this  case  the  vial  en* 
<*|osinir  the  be«'tle  bad  iiothiriL'  else  in  it  Ljiek  of  f»ther  f<NMl  probably 
accounted  f«»r  this  apparently  |MM-uliar  proceeiling.  as  I  observed  no 
other  similar  case. 

None  t)f  the  larva*  which  hatched  in  contlTiement  were  carried 
thn»ni;h  to  maturity,  so  I   have  n«»  ilat.i  bearinu'  upon  the  lengtb  of 
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time  required  for  their  development.  Many  of  the  larvae  which  I  had 
under  observation  died  after  reaching  full  growth  and  before  pupat- 
ing. They  would  turn  black  and  die  in  a  short  time.  Some  of  my 
pupa*  suffered  the  same  fate.  No  investigation  of  the  cause  of  death 
was  made  in  these  cases,  but  it  seems  probable  that  a  fungus  disease 
similar  to,  if  not  identical  with,  the  one  which  works  upon  the  larvae 
of  P.  pu  net  at  us  was  responsible  for  it. 

I  failed  to  record  measurements  for  newly-hatched  larvae,  but  some 
brief  notes  jotted  down  on  May  28  are  as  follows:  ** Found  two  or 
three  newly-hatched  larvae  upon  a  clover  leaf  which  contained  eggs 
laid  during  the  twenty-four  hours  preceding  the  evening  of  May  22. 
These  may  have  been  out  a  few  hours,  but  not  longer,  I  think.  Larvae 
are  white,  with  black  heads,  and  a  transverse  black  bar  just  back  of 
the  head,  on  top  of  the  first  thoracic  segment,  apparently."  Some 
larvae  which  appeared  to  be  full  grown  and  had  stopped  feeding  were 
measured  on  May  25.  They  averaged  about  7  mm.  in  length,  one 
measuring  7.5  mm. 

As  evidence  that  the  egg-laying  period  of  this  species  may  extend 
over  a  period  of  several  days,  I  may  say  that  on  May  25  I  put  the 
original  five  specimens  (some  of  which  had  deposited  eggs  previous  to 
May  17)  upon  a  potted  clover  plant  under  a  bell  jar  and  within 
ei^ht  hours  several  eggs  had  been  laid,  some  in  the  usual  manner  and 
some  otherwise.  The  unusual  way  in  which  part  of  the  eggs  were 
laid  in  this  case  was  that  a  bunch  of  six,  somewhat  irregularly  stuck 
together,  was  deposited  upon  one  of  the  leaves. 

Jud<ring  from  my  observations  upon  the  feeding  habits  of  this 
species,  and  its  near  relative,  it  is  an  easy  matter  to  determine  from  an 
examination  of  an  injured  clover  leaf  whether  this  has  been  fed  upon 
by  the  adults  or  larva?  of  P.  nigrirostris  or  those  of  P.  punctatus.  The 
former  eat  small  holes  and  slits  in  the  leaves,  often  near  the  center; 
the  latter  begin  at  the  edges  of  the  leaves  and  eat  into  them  from 
the  outside. 

In  closing  these  random  notes  on  the  lesser  clover-leaf  beetle,  it 
may  not  be  out  of  place  to  add  a  brief  note  made  by  the  writer  in 
northern  Xew  York  (at  Potsdam,  St.  Lawrence  Co.)  in  1902.  The 
date  is  July  17.  and  the  note  is  as  follo^\'s:  ** Today  I  collected  a  larva 
of  this  species,  about  one  third  of  an  inch  in  length,  which  was  feed- 
ing on  clover.  It  was  near  the  top  and  at  the  center  of  the  plant,  and 
had  destroyed  a  good  deal  of  that  portion  of  it.  I  put  the  larva  into 
a  small  bottle  with  some  of  the  clover  and  left  it,  corked  up,  for  some 
time.  About  July  28  I  saw  that  it  had  turned  to  a  pupa,  and  on 
Aujirust  1.  I  found  the  adult  in  the  bottle." 
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Although  p.  nigrirostris  is  very  eoininoii  in  northern  Xe\f  York  and 
I  have  taken  numerous  specimens  while  collecting,  I  have  made  no 
other  obsen-atious  on  its  habits  in  that  region.  Specimens  in  my  col- 
lection which  were  taken  at  Potsdam  l)ear  dates  ranging  from  March 
19  to  August  1.  As  the  former  date  is  too  early  to  expect  any  tnum- 
formations  to  have  taken  place,  it  seems  probable  that  this  species  bi- 
bemates  as  an  adult. 


THE  OVIPOSITION  OF  CHILOCORUS  BIVULNERUS 

MULSANT 

By  A.  A.  GiRAi'i.T 

Ah  there  have  l)een  no  very  complete  oltservations  recorded  in  the 
literature  of  <HM»n(»nii<'  entomology  in  regard  to  the  place  of  deposition, 
and  the  morphology,  of  the  egg  of  this  .scale-eating  ladybird,  the  fol- 
lowing description  of  it  arid  nM*ord  of  (»lmt*rvations  on  the  place  of 
deiKMiticm  may  hv  of  contributory  value,  particularly  since  previooa 
observations  are  not  in  accordance  with  these  and  an'  more  or  leas 
fragmentary. 

The  egg  of  this  s|HH*i(*s  has  never  been  <lcH<*ri))(*d,  and  I  believe  the 
first  obs«»rvation  made  on  its  place  of  deposition  was  by  Fiske  (1903) 
in  OtM^rgia,  who  stated  that  th«vv  were  founil  in  rather  large  numbers 
on  the  trunk  nf  old  peach  trets  infest<Ml  with  the  cherry  scale  (A$pi- 
dioius  fnrhisi  •lohiison  ■.  The  eggs  wen-  <l«*posit«*d  un<ler  the  coccida, 
in  a  manner  s<»nievvhat  similar  to  the  mode  of  dep(»sition  of  (^hilovoms 
iimiliH  K<issi  (Marlatt.  VM)2,  1!Mm;..  However.  Smith  (lS!>7i  men- 
tioned  their  color,  relative  si/e  aTi<l  shape  and  stattMl  that  they  are 
**set  on  end  in  little  gn»ups,  •  •  •  ^ni  jn  ,,  (rtMKTal  way  re- 
MMubling  the  eggs  of  other  ladylnrds  •  •/'  And  years  previoualy, 
Townend  <Jlov«T  i  ISali.  wrote  that  they  w«'re  deposittMl  on  the  leaves 
and  trunks  of  tn*es  iiifest(*d  with  eoccids.  I>imni(N*k  MlKHi)  gives  no 
additional  data. 

For  the  past  two  or  tlin-e  years  I  have  made  more  or  less  desultory 
observations  on  bivuhurus,  but  did  not  !in<l  its  etrirs  until  the  middle 
of  April.  IWl,  at  <)ld«'ii.  .Missouri.  (Mi  a  trunk  of  an  apple  tree 
infi*st(Hl  with  ('liit>nasi»ts  turf  urn  ( Fitcli  .  thi*  adults  were  quite 
abundant,  and  careful  si'an*)ies  under  Iimisi*  pieces  of  the  outer  bark 
and  ill  small  ir«vici>s  along  the  trunk  diselostMl  the  egtr<  deiNwited  in 

such  placrs.     Noin-  Wire  found  un<b»r  thi I'cid**.     I  was  able  to  prove 

tht»se  fi;irs  t«i  In*  thosi'  of  hiriilmrus  sevi-ral  months  later  when  at 
N*'W   Ui<'}iiii«iii«l.  ObiM.  in  Jun«*.  1!Mi7.  a  pair  <»f  tht*  be«*tles  in  confine- 
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ment  deposited  several  eggs,  in  all  respects  identical  with  those  found 
deposited  along  the  trunk  of  the  apple  tree  in  Missouri.  A  careful 
description  of  the  eggs  in  both  cases  was  made.  They  were  deposited 
on  their  sides  under  both  conditions,  but  in  confinement  I  did  not 
succeed  in  getting  more  than  the  few  mentioned. 

Again  at  Urbana,  Illinois,  May  28,  29,  1908,  several  females  of 
this  species  were  observed  crawling  slowly  about  amongst  an  isolated 
but  crowded  colony  of  Lepidosaphes  ulmi  (Linnaeus),  on  the  trunk 
of  a  Carolina  poplar  {Populus  deltoides  Carolina  L.),  on  the  campus 
of  the  University  of  Illinois.  They  were  watched  for  four  hours  dur- 
ing the  afternoon  of  May  28,  but  none  were  observed  to  deposit  eggs, 
though  their  ovipositors  were  quite  frequently  exserted  and  inserted 
into  crevices  and  openings  along  the  bark.  The  females  were  very 
deliberate  in  their  movements,  crawling  slowly  about  examining  all 
likely  crevices,  stopping  frequently  to  feed  upon  the  minute  young 
coccids,  and  occasionally  to  rest.  They  seemed  to  be  particularly  care- 
ful in  selecting  a  place  for  the  nidus,  if  such  was  their  purpose.  It 
was  not  until  waiting  several  hours  on  the  following  morning  that  ac- 
tual deposition  was  observed.  The  females  were  behaving  as  formerly, 
but  at  11  a.  m..  May  29,  one  of  them  paused  longer  than  usual  while 
examining  a  crevice  with  the  ovipositor,  and  finally  she  was  seen  to 
pass  a  single  egg.  This  was  deposited  under  a  scale  of  bark,  and  the 
egg  was  ver>'  well  hidden.  This  egg  was  cut  out  of  the  crevice  and 
compared  with  the  others  found  scattered  in  similar  places  through  the 
coccid  coh)ny,  and  all  of  the  females  were  captured  and  confined  in 
the  laboratory,  where,  however,  they  died  from  neglect,  without  ovipo- 
sit ion.  All  the  eggs  found  in  this  colony  of  Lepidosaphes  hatched  in 
the  laboratory,  but  I  did  not  have  time  to  secure  data  on  the  length  of 
the  egff  instar.  After  death  the  females  were  kindly  determined  for 
me  by  Mr.  Eugene  A.  Schwarz  of  the  United  States  National  Museum, 
Washington,  D.  C,  as  the  species  under  consideration. 

The  description  of  the  egg  is  appended : 

Normal:  Color  uniformly  pale  chrome  orange;  cylindrical,  slightly  thick- 
ened towards  the  middle,  the  ends  obtuse,  subtruncate;  surface  shining,  naked, 
minutely  punctate  (half-inch  Coddington  lens),  with  moderately  close,  minute 
papillie.  w^ithiti  rather  large,  circular,  deep  punctures  (two-thirds-inch  objec- 
tive, Bausch  and  Lomb),  the  latter  inconspicuous,  seen  faintly  at  the  change 
of  focus,  as  of  an  uneven  surface;  papillae  resemble  minute  punctures.  Micro- 
pyle  inconspicuous:  chorion  elastic.  Length,  1.20  mm.,  average;  greatest 
width.  0.G5  mm.,  average.     (FYom  14  specimens.) 

Deposited  singly  or  in  small  groups  of  three  or  four,  on  their  sides,  in 
crevices  of  the  bark;  attached,  however,  at  the  caudal  end,  along  the  latero- 
caudal  margin  of  one  side,  making  that  margin  of  the  egg  somewhat  obliquely 
truncate.    The  eggs  are  larger  than  with  the  more  common  species  of  the 


303  JtMKNAL    nP    K(*(>NOMI(*    KXTf)MOL<M;V  [VoL  1 

Cocciiielllda*  and  apptMir  to  lie  similar  to  those  of  Chilocf^ruM  aimiUn  Rossi 
(Miirlatt.  1906).     Fiske  <1903)  states  that  they  are  brown  in  color. 
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NOTES  AND  DESCRIPTIONS  OF  SOME  ORCHARD  PLANT 
LICE   OF  THE   FAMILY   APHIDIDAE« 

H\  ('  p  <;ii.inii 

The  Ap)ii<li<ia-  lia\c  t>fcn  the  iimst  ilcstrn<*tiv*'  t'niiiilv  f»f  irisevtii 
attacking  t  til..! join  •.rrliiinU  f«»r  sevenil  vears  pant  <'(»!! seifuently 
thev  hav«'  ticiri  «>)>iiMr>  of  ^p*-ii:il  Ntihl>  l»\  the  writer  and  Ills  aHsigtiinta 
fi»r  th»'  l;is!  !\\M  "V  ilini  \«'.irs  I  am  irivini:  liere  ^nuw  nf  the  more 
ii  »*lmi';il  mr"»ni.»t  !«iii.  i-^jm  <!;ill\  «iescrlntit»fiv.  ijuit  \\«nil<l  l»e  of  little 
inti'Ti'sf    !••  tlif   i!  ii;r    L'tiiwer. 

Thi*  p.ii».r  -  >»n.|.|.iu-iir.ii  t..  itiiii  i:*. :  i.f  lit.-  ('..l«.ra«l-i  .\;:rl.  ultural  Expert- 
ni'Mit    >-.i:i..i.     wli.f.   .I'-itl-    riii.ii-  -.pi.  :!il!\    With   'Im    hf»'  h.ihi!-  Mini  the  DIMIW 

of   .  ..!,Tf..»    ..»    .'•■  Ij.ikI    1  -A'  '    !:•  • 
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I  am  specially  indebted  to  Mr.  L.  C.  Bragg  and  Ur.  E.  P.  Taylor 
for  many  of  the  life-history  and  food-plant  records,  and  Miss  M.  A. 
Palmer  has  made  all  the  drawings  for  the  illustrations. 

APHmS    INPESTING    APPLE    AND    PEAR    TREES 

The  Green  Apple  Aphis,     Aphis  pomi,  DeGeer;  Plate  5,  figs.  1-8. 

Some  of  the  More   Important  Literature 

Aphis  potni,  n.  sp.  DeGeer,  Memolres.  Ill,  1773. 

Aphis  pyri  mali.  Fab.  Systema  Eutomolo^ca,  1775. 

Aphis  mali,  Kaltenbacb,  Mon.  der  Fam.  Pflaiizenlou8e,  p.  72,  1843. 

Aphis  man,  Koch,  Die  Pflanzenlouse,  p.  107,  1857. 

Aphis  mali,  Buckton,  Mon.  Britisb  Aphides.  II,  p.  44,  1879. 

Aphis  man,  J.  B.  Smith,  Bull.  143,  N.  J.  Exp.  Sta.,  1900. 

Aphis  padi,  Sanderson,  12tb  Rep.  Del.  Exp.  Sta.,  p.  191,  1901. 

Affhis  pomi,  Sanderson,  13th  Rep.  Del.  Exp.  Sta.,  p.  130,  1902. 

Aphis  mali,  Quaintanoe,  Circular  81.  Bureau  of  Ent.,  1907. 

E^gs — The  eggs  vary  little  from  .60  mm.  in  length  by  .26  mm.  in  traus- 
verse  diameter.  When  first  deposited,  they  are  light  green  in  color,  but  in 
the  iH^urse  of  a  few  <lay8  chauf^e  to  deep  polished  black.  They  are  scattered 
promiscuously  over  the  smooth  bark  of  the  twigs.  Upon  hatching  the  shell 
splits  longitudinally  at  one  end,  as  shown  on  Plate  6,  Fig.  20.  Hatching 
begins  several  days  before  the  apple  buds  open  at  all,  or  with  the  opening  of 
the  earliest  apricot  l)l()Ssoms  in  the  same  neighborhood. 

Young  Stem-mother— Plate  5,  fig.  1. 

The  young  stem-mothers,  before  the  first  molt,  are  very  dark  green  in  gen- 
oral  color;  antennae  and  legs  dusky  yellowish  green;  cornicles  verj'  short  and 
black;  antennae  stout,  5- jointed,*  and  with  sensoria  at  the  distal  ends  of  joints 
3  and  4.  Length  of  body,  in  spi^cimens  described.  .60  mm.;  length  of  antennae 
.28  mm.     From  ejrgs  taken  at  Paonia,  Colorado,  on  apple,  March  2,  1907. 

Adult  Stem-molher— Plate  5.  fig.  2;  and  plate  6,  fig.  1. 

From  the  same  source  as  the  preceding  and  hatched  and  reareii  in  the 
Inswtary,  probably  a  little  under  size. 

Color  a  liright  green  with  a  little  tinge  of  yellow,  head  more  or  less  con- 
spicuously duslQ'  brown;  cornicles,  cauda,  eyes,  base  and  tip  of  beak,  tarsi, 
distal  portions  of  tibiae,  and  antennae,  the  knees  and  genital  plates,  black  or 
iilackish;  remaining  portions  of  legs  and  antenna*  a  little  dusky.  The  lateral 
thoracic  tubercles  are  present,  and  similar  ones  (K-cur  on  part  or  all  the  al>- 
dominal  segments  to  the  7th;  cornicles  nearly  straight  and  gradually  tapering 
to  their  distal  ends.  The  antennae  are  short  and  6-jointed,  as  is  usually  true 
with  stem-mothers  in  this  genus.  The  third  joint  is  very  nmch  the  longest 
(I'late  6.  fig.  1)  and  is  really  the  union  of  joints  3  and  4.  Sometimes  the 
suture  is  present,  cutting  this  joint  into  two.  Length  of  body  varying  little 
from  1.50  mm.;  width.  .80  to  .90  mm.;  antenna.  .75  mm.;  antenna  joints: 
tlirfc,  .26  mm.;  four.  .13  mm.;  five,  .11  mm.;  six,  .14  mm.;  cornicles,  .25  mm. 

Young  of  Stem-mothers— IMate  5.  fl>f.  4. 

■Fi>r  oonvenlence  I  nYukW  refer  to  the  flafcellum  of  the  laiit  Joint  of  the  aoteniui  as 
a  separate  Joint. 
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Tin*  yoiiiiK  ll'*^"  «»f  thi»  ««N-oiif|  KPiiiTiitloii.  lH»fi»re  tlieir  first  molt,  are  a  very 
pn]*'  vi'IlMwiNh  iir*-i'ii  with  llcht  to  durk  ml  <\veK  and  with  lop*  and  antenne 
l«:ilf  (lii^ky.  Antf'iina*  with  third  Joint  loiiKest.  nearly  equaling  >dnts  f«iiir  aiid 
flv«*  Vnif'WuT,  whol«*  iMirnlMT  of  joints  flvp.  M^nsoria  at  di^tnl  ends  of  Joints 
fhn-**  and  four.  Th*»  h#*ad  i«*  lar^p  and  l»ri»ad.  the  thoratii*  tiihert'lrs  an*  well  de- 
v«dotK*d  and  alHiiit  flvf  similar  fiili«*ri'l»'^  oi-ciir  alonK  i*itli<^r  lateral  margin  uf 
thf  alMiomiMi;  tlic  ii>rni(*]«*s  an*  vory  stont.  lieing  atMnit  as  broad  as  lung  and 
alMfiit  parall«'l  sid<d.     l^-iigth  of  )»ody.  .<;n  to  J'*'*  mm.:  antenna  .3a  u*  .4<i  mm. 

Adult  Apterous  Viviparous  Female— Piatt*  :,.  fie.  3:  am!  I'lati*  fi.  fltf.  2. 

l>i'M«-rllN-d  from  ^ami'  lot  as  pr«H-«Hllii);  young. 

(;i-n«'ral  i  ojor  Il«ht  khmmi  or  yellowish  grw-n  with  liead,  i»r  heail  and  thnrax, 
dl*iiini'tly  .M-llowlnh.  the  head  in  S4inie  rii>etimens  somewhat  dunky;  cvir- 
iiUU'**.  «•><•-.  t.ir^t.  K*Miital  platfs,  i  auda.  kni^en.  distal  ends  of  tlldv  and 
morf  or  1«*^-  of  tin*  distal  ends  of  Joints  four,  fivi*  and  six  of  the  anteuiue 
diixky  brown  to  d«>ep  blark.  Thora<-ic  tnlKTdes  distinct.  alNiut  four  to  six 
nlmtlar  liut  Humller  latciai  alMloininal  tul>enlis  upon  either  aide;  iimiieleii 
MniiKbl  and  Nli};htly  taiiering  to  the  outer  ends,  uhere  there  is  a  m<iderate 
flaniee;  <  auda  upturniil.  tall- like:  vortex  gently  rounded,  nntennal  tuliercles 
\cry  HiiKhl;  Irody  pyrlform  in  i;<'n«'ral  Hha|»e.  LeiiKili  varying  fnmi  \.C0  to  2 
mm.:  length  of  n'lienna.  l.L'o  mm..  Jidnt  seven  u-iuully  a  little  the  longeat. 
Joints  four  and  five  *>u)»t*i|uai  i  l*late  »i.  fig.  2)  :  lemrtli  «  f  (i»mirUf«  siunewhat 
vuriabli*  liut  dlfr«'ring  little  fmin  .to  mm.:  taufla.  .VJ  mm.  The  orange  c«ilor 
at  bjim*  of  (firniib's  as  df>s(  ril;<Mi  by  Sanderson  in  TliirteiMith  Aimual  Report, 
lh*\.  KxiM»rinHMii  Station,  l!"*!.  1  havi*  ni'V«*r  •.«'«mi  at  any  time  of  the  year  to 
this  sp«M  b»s 

Pupa  of  Viviparous  Female     Plat*-  '•.  fiu.  •;. 

In  tlitni  gfUfiaiion.  bri'd  from  <«icmni4it!i«-r«<  tl«s<-rtb«d  a);ove 

(\dor  iif  abdonifh  ;:rt'«>ii.  mi»rf  or  b*<^N  tingt'tl  with  yriiow:  thorax,  alsive  and 
|m>!(»w.  yi>l|owi<»h  l»p»\in.  tn  pal«'  i  arntini^.  thi*  i  idor  ln'ini;  d»*«*pest  on  prothorax 
aiitl  nii>li|]«-  portion  «'f  iu«-^«i?hnra\:  lifail  of  sanu*  i-olor  with  tnore  i»r  less  dusky 
biMUii  III.)?  1^  •««  parnti'il  into  two  lateral  patrh*s  niort*  or  li*ss  dlKtlni'tly  by  a 
iiiidiaii  IiKliNT  lin**:  ili<*t:il  *'IhN  of  anti-nna'.  i'>«'^.  r<irni«-l«'s.  wing  pads,  tarsi, 
dl-ial  immN  of  tibi;*'.  most  of  rbf  fi'iiii<r:i.  and  bt-ak.  ami  L'l-nitai  p!ati>N  lihifk  or 
bi.H  I  i-h  laiida  un-rn.  ?n««rf  or  N-s  iniM^«n?iMl  mInhiI  tin*  mar;;ln«4.  tliorai*ic 
and  .ibdoniinnl  tubinlfs  a^  in  ApitTow*  Viviiaiou.s  b-mabv  I^'nuth  of  body 
iibmir    I  ^o  III  'J  mm  .   anii  i.na.   1   to  I  1«»  nini  :  •-oriili-b'^.    :\'2  mm. 

Wmged  Vivipar(»us  Kcnialc      l'l:iii-  .'•,  Uv    »;.   and  Plai*-  «',.  fiu    :: 

'Ib-ril   i'«  iiiiiiiii»n   ;t-     ti   <  .I'l-  nl    piip;i   ibsi  I  IJh-iI  ahoM- 

1*1. li. I  ..f  ;ii.i|..ii..  n  -If  |.  ;'i.ih  '.viilinni  M:i.  U  ni;irkini;»»  alov«*.'  head,  thorax 
alMi\r  ahij  >■•  .K-A  ...tr.i  :•  -  •  >i|.t.t  I'l-iitt.il  p'a'«'-i.  t:ir**i  and  ilistal  ends  of 
tlbi.i  .ir.'i  t' II  •  I  I-:.!' :  ••'  '.i>  I  -h  -i.si.ii  \.iii  ;ii„{  ^iiuiiiM  ilusky.  venation 
iiMiiii.i!    •^«  '1^  •'■■  I    f't    -1  II -IK  .tppi-.ii-iiiL;  Ma<  l« .   laifrai  tul*4*r4*les  pr«a- 

«-iil    ..h    i-'oti I     ■-.■!    II..   I    ••!    Ill*      il.. liiiii.ii.il    -I  irri.i'ht-.      iniildb*  <HvlhlS   upon 

\..!i.  \  I  ■■'■.■   , I'  •.  i.    «    -if-ii  -iii'lii  :iii..i. !.-   ilnrd  Joint  with  about 

»;  I,.  'I  t  I V  ,  ■:.!•■  I  ■.:■  •  I  !i  III  .1  ii  .'  'ii.:  i  mw.  •  m  nnli*-  very  grad- 
ii,,:l\  '.i:.-  .  "■•  li  til  I  ikI-  \Uii '•■  linn-  ■«  .i  nHi>l*'rMi>'  tiangt'.  l>«nKth 
(if  ti'-'U    ;    •'  •-•  !■  t Ill, II  I    1  I  .  I'l  1  ::.  iiiin      .ininis  uf  antmna  aboat 


•  |,,  ,..-     ii  .  I  •..!.        Ill  .;-■  'I     •     C'r         II  :i       lii.iljlli     of     1  h^ 

thii.        I    ,.    J ■         I    i»     I    ■■■••■■.   .  ■  .1  !■■.«. k  -I.. -I-  lUAi  occur  la 
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as  follows:  Three,  .25  mm.;  four,  .20  mm.;  five,  .19  mm.;  six,  .12  mm.;  neven, 
.30  mm.  (Plate  6.  fig.  3).  The  antenme  ami  cornicles  of  seven  alate  females 
from  Mr.  J.  T.  Monell  taken  at  St.  Louis,  Missouri,  June  10,  1908,  measured  as 
follows  in  hundredths  of  millimeters: 


Joint  8. 


Joint  4. 


Joint  6. 


Joint  6. 


Joint  7. 


Cornicle. 


26 

20 

20 

12 

88 

81 

29 

19 

20 

88 

81 

29 

20 

20 

81 

29 

27 

19 

19 

29 

29 

26 

20 

19 

81 

26 

27 

20 

20 

84 

29 

81 

20 

20 

88 

X  29 

The  antennae  and  cornicles  of  nine  alate  females  taken  at  Fort  Collins,  Colo- 
rado, July  10  to  August  14,  1908,  measured  as  follows: 


Joint  3. 

Joint  4. 

Joint  6. 

Joint  6. 

Joint  7. 

Cornicle. 

27 

20 

90 

12 

29 

» 

26 

20 

20 

11 

80 

M 

84 

28 

21 

11 

84 

1      ^ 

28 

20 

20 

11 

29 

80 

29 

20 

20 

11 

84 

1      ^ 

27 

21 

20 

12 

81 

» 

29 

20 

20 

11 

81 

1      29 

81 

21 

21 

12 

84 

1      » 

29 

21 

20 

11 

81 

29 

Oviparous  Female— Plate  5,  fig.  8;  and  Plate  6,  figs.  5,  6. 

Wingless,  variable,  but  usually  dull  green  in  general  color  with  a  tinge  of 
rusty  yellow;  head  dusky  brown,  quite  dark  in  some  individuals;  eyes,  distal 
half  of  antennie,  cornicles,  cauda.  knees,  distal  ends  of  tibise,  tarsi  and  genital 
plate'j  black  or  blackish;  thoracic  tubercles  prominent  and  a  row  of  smnller 
ones  21  long  either  lateral  margin  of  the  abdomen;  cornicles  straight  and 
tapering  gradually  towards  distal  ends,  where  there  is  a  sligdt  flange.  Length 
of  body  varying:  little  from  1.40  mm.;  antenna,  .85  mm.;  seventh  joint  fully 
ont^-tlli^d  longer  than  Joint  three  (Plate  6,  fig.  5).  Sensoria  at  the  distal 
ends  of  joints  five  and  six  only.  About  10  oval  sensoria  on  hind  tibi«  (Plate 
6,  fig.  6). 

Apterous  Male— Plate  5,  fig.  7;  and  Plate  6,  fig.  4. 

General  color  brownish  yellow  with  dusky  brown  head.  Eyes,  cornicles, 
cauda.  genital  plates,  tarsi,  distal  ends  of  tiblie,  and  more  or  less  of  distal 
ends  of  antennie  black  or  blacaish;  older  individuals  darker  than  the  younger; 
length  of  body,  1.10  mm.;   antenna,  .90  mm.;   cornicles,  .15  mm.,  oylihdrlcal» 
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iiiiNleratf*  flaiiKe  iit  dlHtnl  end.  Antenna  Ji>int8:  Throe.  .19  mm.;  four.  .17  mm.: 
Ave.  .14  mm.:  hIx.  .09  mm.:  neven.  .2*3  iiun.  Itiiig.  The  MMiHorin  are  difficult  tc» 
MN*  nnd  a|>p4>ar  to  Ix'  variable  in  nunilMT.  Near  distal  end  of  Joint  three  I 
have  UKually  ftmnd  2  and  ufion  joints  four  and  five  alxiut  7  or  K  earh  (Plate 
f».  flir.  4).  I>iMTilHHl  fn»ni  Hitei'imenx  taken  September  ir>.  1907.  at  Fort 
CollinM. 

The  Woolly  Apple  Aphis,  Srhizonnira  lamtjrra  nauKin..  Plnt«*  5, 
fijrs.  9,  KK  n. 

Some  of  the  More  Important  Literature 

AphiM  laiiifjvra  HauMUi..  IlliKerH  Mair.  1.  p.  229.  1S02. 

Hrhitonrunt  lanififra    liartif?.  (jomuirV  Z^'lt.  Rnt.  III.  p.  3C7.  1K41. 

Pvmphigua  pyri    Fitch,  1>*l  R«»p.  Inn.  N.  Y..  p.  5.  1K5C. 

Aphi»  Uiniifrra    Harris.  Ins.  InJ.  to  Vejr..  p.  242.  1862. 

Krioannia  fanhjvrn    Verrill.  Pract.  Ent.  1.  p.  21,  1865. 

Ehoaoma  pyri  Riley.  Ins.  Mo.  I,  p.  118,  1869. 

Hrhizoneurn  latiiff^ra    l.<owe.  Ann.  R«»p.  N.  Y.  Exp.  Sta..  for  1896.  p.  670. 

SvhiZfturiint  Innif/eni    Marlatt.  Cin-.  2o.  Second  Ser..  Dlv.  of  Ent..  1897. 

Srhizonrma  hiniffrnt  (Saintan.  Bull.  80.  Ky.  Exp.  Sta..  p.  208.  1899. 

Srhizonruia  hiniut'in    Aiwood.  Simi-.  Bull.  (C.  P.  C  45).  Va.  E.  S..  1904. 

Srhizonrura  luiiiift'ia  Smith.  R.  1..  Bull  2?*,  (ta.  State  lioard  of  Ent..  19(i7. 

In  tilt*  \variii(*r  fruit  ^n»wiii^  si^rtimis  of  (*olorad(>  this  louHt'  lives 
ov«»r  wintiT  n*^rularly  ujmui  tho  triink.s  and  linilw  as  \v«»ll  as  on  thr  nnAs 
of  thf  tni*s.  I'pnn  tin*  mot.s  it  livi*s  in  all  stair«*s  of  ^n»wth,  Init  u|Nin 
the  top  all  tlic  lii*f  die  twcfpt  tlu*  last  hro«Nl  horn  in  tht»  fall.  These 
k*av(*  th«*  places  of  their  hirth  U'fon*  molting;,  aiitl  apparently  withtiut 
ftvdin^  or  irrowinir.  to  Inint  a  hidinL'  placi*  that  will  irive  them  pro- 
tection for  tile  winter.  The  hidinL'  places  are  hent*ath  the  ileail  iNNlieH 
of  tin*  partly  or  fnlly  thrown  lice  which  all  <lie  from  the  iH)UI  U 
iM'tit^ath  scales  uf  till-  hark.  «»r  al»«»nl  the  crown  nf  the  trei'  lK*tWft»n  tht* 
hark  and  l»M»m'  dirt  Thes**  ovrr-wniter  licr  do  not  M^'rete  any  ei»t- 
ton\  coverinir  until  tht\  l»ei:in  t**  fi^-d  and  irrow  the  foUowint;  sprintf. 
Ill  this  respei"!  I  lit-  w.miHn  aphis  has  a  hal»it  similar  to  (Inrnus  r«#i<*(iii, 
the  last  lir'MMJ  ..|'  wh!«li  \ar  «  mi/#  «#  n^st  upon  tin*  leaves  of  the  red 
spruce.  i»r  ".  •/      Mil  til.'  Iiark  of  the  hlue  spruce,  without  i;n»winfr 

nr  *^i«i.tiiii:  A  .'..\.  r  iiL'  "I'  \\.i\  threatjs  fn»iii  the  late  summer  until 

\\\*'\   .ir.    w.w .1    iiT"  .iit!\iT\   tile  l*«ill«»w  iijir  spring;.      IMate  .'>.  fi|f.  11. 

w;»N  -liMUfi  t'..:i,  ..ri.  .-I*  Tii.^i-  ,.\rr  wint.r  >"unL'  after  it  had  liefniD 
t..  i:?..\\  •  t!;.  ^priiL'.  SM  :t  iN  .1  liitli-  tiM.  iiiflit  ifi  culor  and  a  trifle 
lr«M.i    i.-'xs   *i..    .ifMJ-.Mi.  •!    i..t    til*    r\pii;tl   i'N.rw  inter  eitudition. 

\V.  fi.i\,  *:.,.!  I,..  v-tiM.  t..  .j.T  Tl;.-  .ij.iT.  t'.-Mial.-N  to  tlefMiNit  the  true 
%i  \j.il  ♦".■rv'>  !.  ■■';•=['.  I'l.  !.T  W,  »i.i\.-  Iw.-fi  Mttt-rly  unahle  t(»  keep 
Ml*  N.  .ill'.  !".  !!m'' -»  up"!.  Mi.  .ij'j'N  ?'. .  %  T..  .1.  p..sit  their  yi»uni;.  Thfy 
^. , ...   1?.  xs.  XX.  .1  .  »   .        .•.'•.     ':^*  ?  .  •   •  .  J. »   .\\\;t\    fn»ni  X\u*  tree. 
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80  that  the  sexual  forms  have  always  been  deposited  upon  the  walls 
of  the  breeding  cages.^ 

NATURAL    ENEMIES 

The  most  active  natural  enemies  of  the  woolly  aphis  in  Colorado 
have  been  predaceous  insects.  We  have  reared  no  parasite  from  it, 
but,  Aug.  21^  1908,  Mr.  L.  C.  Bragg  brought  into  my  office  a  female 
Aphelinus  mali^  busily  ovipositing  in  apterous  females  of  this  louse. 
Among  the  Coccinellids,  Hippodamia  convergent  is  by  far  the  most 
abundant  destroyer  of  this  louse  both  upon  the  eastern  and  western 
slopes  of  the  mountains.  Mr.  E.  P.  Taylor  also  took  //.  sinuata,  Coc- 
cineUa  9'notata,  C.  monticola  and  C,  iransversalis  feeding  on  this 
louse  in  the  orchards  about  Grand  Junction,  and  we  have  noted  H, 
tratisversalis,  C.  B-iwiatay  C.  mo^iiicolay  C.  frigida,  and  C.  S-noiata 
{iransversalis  and  transversoguttata)  feeding  upon  it  in  eastern 
Colorado. 

Mr.  Taylor  also  reared  two  syrphus  flies  at  Grand  Junction  on  this 
louse,  namely,  Caiabomha  pyrastri  Linn,  and  Eupeodes  volucris  O.  S. 

Lace-wing  flies  (Plate  5,  figs.  15  and  16)  are  also  very  destructive 
to  Schizoneura  lanigera  in  Colorado,  and  especially  upon  the  western 
slope  in  the  Grand  Valley,  where  Mr.  Taylor  concluded  that  they  did 
more  than  all  else  to  subdue  the  unusually  severe  outbreak  of  this 
louse  in  that  valley  during  the  early  summer  of  1907.  The  Capsid, 
Camptobrochus  nehulosus  Uhl,  we  have  found  a  common  feeder  upon 
this  and  scmie  other  plant  lice  in  Colorado. 


(he 


Alate  Fcmalc—Plate  5.  fig.  10. 

Geiiernl  color  nearly  black  to  naked  eye,  but  fhe  abdomen  is  really  a  dark 
yellowish  or  rusty  brown.  Leg,  eyes  and  antennae  are  black  or  blackish,  prox- 
imal ends  of  femora  and  tibie  may  be  yellowish,  nerY,e8  of  wings  black,  the 
subcostal  being  ver>'  heavy,  and  the  stigma  dusky  brown  to  the  naked  eye,, 
but  really  a  dark  green.  Third  cubital  vein  sub-obsolete  half  way  to  the  fork. 
Cauda  and  cornicles  nearly  obsolete. 

The  yellowish  brown  color  of  the  abdomen  is  due  mainly  to  the  female 
embryos  showing  through,  the  two  sexes  being  present  in  al>out  equal  num- 
bers, usually  four  or  five  of  each,  but  the  numbers  may  vary  from  three  to  six. 
Sixteen  winded  females  dissected  gave  a  total  of  66  females  and  48  males. 
Joints  three  to  six  of  the  antennae  are  strongly  annulate,  as  shown  in  Plate  6. 


1  Since  writing  the  above,  I  have  saoceeded  in  obtaining  nameroas  examples  of  light 
orange  yellow  sexaal  females  and  the  smaller  dasky  brown  males,  and  a  few  yellow  egga 
upon  leaves  and  bark  of  twigs  that  bad  been  inclosed  six  weeks  before  in  small  cheese 
cloth  sacks  in  the  orchard.    The  first  egg  was  obtained  Sept.  18,  at  Ft.  Collins,  Colorado. 

*  Determined  for  me  by  Dr.  L.  O.  Howard. 
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flg.  11^.  Length  of  ImkI.v.  2.2u  mm.:  wing.  2.80  mm.;  niitmina.  .80  mm.;  jolnti: 
three.  .40  min.:  four.  .12  mm.:  five.  .13  mm.:  six,  .07  mm.;  joint  three  with 
nl>oiit  21  aniiulatitms:  four  with  3  or  4:  five  with  aN)ut  5,  aud  bIx  with  1  or  2, 
or  none. 

Tlie  H«»xual  females  are  brown  orhre  in  lolor;  ihe  males  are  dark  green,  or 
a  greenish  hrown;  Inith  sexes  without  heaks. 

Over  Winter  Young— Plate  5,  flg.   11. 

The  following  desiTiption  is  fntm  speoimenM  brought  fn»m  Delta.  Colorado, 
where  they  were  taken  March  28.  1908: 

General  color  a  dingy  yellowish  brown,  the  head  and  prothornx  helng 
dark«*r.  and  in  sonic  8pe<-lmens  almost  bbu'k.  the  head  being  the  darkest  part. 
The  antennH".  legs  and  the  distal  end  f»f  the  beak  are  dusky  brown.  Length  of 
h«Kly.  Xtit  mm.  to  .75  mm.:  the  width.  .35  mm.:  length  of  body  to  the  end  of 
the  fieak.  which  projects  caudad  some  distance  beyond  the  abdomen,  la  .77 
mm.;  antenna  flvt^jolnteil  and  .27  in  length,  rather  stout  and  set  with  a  few 
stout  hairs.  There  are  very  few  hairs  over  the  Isnly.  There  la  some  varia- 
tion in  the  general  color,  siuue  specimens  being  considerable  darker  than 
others.  As  s<N»n  as  these  little  Ilcc  begin  to  feed,  the  color  of  the  abdomen 
becomes  much  lighter.  A  pair  of  hairs  arising  at  the  bases  of  the  tamal 
olawM  of  ea«'h  foot  are  slightly  knobl»ed  at  the  distal  ends. 

The  European  Grain  Aphis,  .4;>/mV  aiu  nm  FhI)..  the  Clover  Aphis, 
A,  bakeri  ('owtMi,  the  Rosy  Ajiple  Aphis.  A.  p\jn  Iii>yer,  and  the  Sweet 
f Mover  Aphis.  -I.  maUiatjinis  Koeh.  all  (xriir  to  wmie  extent  in  Colo- 
rmln  apph*  <»rclijinls.  A  (li.sriiK.si()n  of  these  speei«»s  is  deferred  for  a 
later  iiuinlMT  of  the  .I«m  knal. 

Al'HIhS    INFF-^TIN<J   TlIK    I'EAril 

The  Black  Peach  Aphis,  Aphis  pn-.^inii -nitji  r  Smith;  Plate  5.  fi^. 
V2.  VI  14. 

Some  of  the  More  Important  Literature 

Alihit  j,t  isi.il  nnjrr  ii.  *.]».  Sniiib.  K    h\  Knt.  Amor.  I'^HO.  pp.  101.  2ol. 

Aitfns  i,t ,  ^t' o  nitj>  t  .^rniih.  .1.  H.  .\    .1    Kxp.  Sta..  Hull.  72.  lK9o. 

AfihiM  ittisiiii  mifti  .litlniHon.  Md.  Kxp    St:i  .  Hull.  rifi.  1S1»S. 
Aphit  jf*tsffi  nnf*i     KroiL'«art.   MiMi»I.   p»ili    .\o.   7«'i<>.  AKrl.  (iius.   N.  8.  W., 
19«»l 

Tlii«»  Iniis.-  I ins  ill  ii   t'fw  (irehards  only  in   Fremont,  Delta  and 

.Mfs.i   .iniiiti's      Karly   in   thi-  sprint'  it   attacks  the  tender  bark  of 

sniitll  liMjl'**  .iiifl  Npmiits  and  iifit-n  !>• nn-s  ipiiti*  miiiifrous  l)efore  any  , 

nf  tii»-  l»ii«ls  opi-n  \Vi-  li:i\.'  M-an-hrd  in  vain  for  mali*s.  M'Xlial  f©- 
iiial'N  'ir  •  •_'L''»  ''t   this  liHiNi 

Thi-   !'><! -tins  t.i  m-  !••  fall   tindily   inTo  th**  kimiu**  Aphis.     It  dcMS  HOC 

Iia\-  Ml.  \.r>  h'ln:  «  la\at»'  «tnii.i  !."»  .  harin  fti  i*ti.-  ..f  Pas^iTinl's  Keuua  Afjlto* 
»•.»•••  \- -  "Plti;:  t..  s«  li«-iii»ii  .iiiil  l\irk:iiil>  S\ith'f*n  ^itf  \\iH\\\\\^n  a  mjfVg^ 
ii\ui  .f  H'.'i'l'ij,his    Kirk.tlil>       .*^»-«-  M»'iii  .  .^«"-    Kilt. .111.   lU-lyiuin.  XII.  p.  tSt. 
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Adult  Apterous  Females— Plate  5,  fig.  12. 

When  fully  mature  these  females  appear  deep  shining  black,  but  under  a 
hand  lens  the  margins  of  the  abdomen,  the  thorax  and  the  basal  portions  of 
the  anteunie  are  more  or  less  yellowish  or  amber  brown  in  color.  The  legH 
are  dusky  yellow  with  distal  ends  of  tibiae  and  tarsi  black;  cornicles  black; 
Cauda  dusky  brown  to  blackish,  hardly  distinguishable;  cornicles  straight,  en- 
larged slightly  towards  the  base,  and  with  distinct  flange  at  tip.  The  general 
shape  of  the  body  is  yery  broad  for  the  length,  especially  in  the  older  indi- 
viduals. These  females  are  not  black  until  after  the  final  molt.  During  the 
nymph  stages  they  vary  from  ver>'  pale  to  rather  dark  yellowish  brown. 

Newly  Bom,  Viviparous  Females— Plate  5,  fig.  13. 

When  first  born  the  young  lice  are  very  pale,  almost  a  lemon-yellow  In 
color,  becoming  darker  as  they  grow;  eyes  dark  red;  antennae,  cornicles  and 
feet  a  little  dusky.  When  ready  to  molt  they  measure  about  .70  mm.  Cor- 
nicles short,  stout  and  with  a  wide  flange;  beak  extending  to  a  point  half 
way  between  hind  coxae  and  tip  of  abdomen.  Length  of  antenna,  .35  to  .50 
mm.;  Joints  one  and  two,  short,  cylindrical,  joint  one  being  much  the  thicker, 
joint  three  about  as  long  as  one  and  two  together;  joint  four  short,  but  little 
longer  than  two,  and  with  a  sensorium  at  distal  end;  joint  five  a  trifie  longer 
than  four,  stout,  and  with  a  cluster  of  sensorin  at  the  distal  end;  joint  six  is 
long  spindle-shaped  and  is  about  equal  to  three  and  four  together;  division 
between  three  and  four  sometimes  wanting. 

After  first  molt  the  lice  become  darker,  a  good  salmon  color,  and  measure 
from  1  to  1.40  mm.  in  length;  antennae  7-j6inted  and  about  two-thirds  the 
length  of  the  body,  distal  half  blackish,  cornicles  equaling  tarsi  in  length, 
broad  at  base  and  with  wide  flange. 

Winged  Viviparous  Female— Plate  5,  flg.  14;  and  Plate  C,  fig.  7. 

General  color  of  body  deep  shining  black;  bases  of  femora,  tiblje,  cauda  and 
usually  the  eighth  abdominal  segment  in  front  of  it,  yellowish.  No  lateral 
tubercles  upon  prothorax  or  abdomen,  middle  ocellus  rather  prominent,  an- 
tennae upon  slight  tubercles.  Length  of  body  about  1.75  mm.;  antenna.  1.80 
mm.;  cornicles,  .23  mm.;  the  cornicles  are  a  little  stouter  at  base  and  have  a 
moderate  flange;  length  of  wing,  3  pim.;  stigma  yellowish;  venation  normal; 
joints  of  antenna  about  as  follows:  three,  .46  mm.;  four,  .31  mm.;  five,  .21 
mm.;  six,  .11  mm.;  seven.  .65  mm.;  cauda  very  small,  hardly  longer  than 
broad  at  has^e;  joints  three  and  four  of  antenna  strongly  tul)ercuiate  with 
many  sensoria,  and  joint  5  with  2  to  6  similar  sensoria  (Plate  6,  flg.  7). 
{Continued  in  next  number.) 

EXPLANATIONS  OP  PLATES 

Plate  5:  Figs.  1  to  8,  Aphis  pomi;  1,  stem-mother,  flrst  Instar;  2,  adult  stem- 
mother;  3,  apterous  viviparous  female  of  the  second  generation;  4.  young, 
first  instar,  second  generation;  5,  winged  viviparous  female  of  second  genera- 
tion; 6,  pupa  of  third  generation;  7,  adult  male;  8,  adult  oviparous  female. 
Sehizoneura  Janigera — 9  and  10,  apterous  and  alate  viviparous  females;  11, 
the  small  over-winter  form.  Aphis  persicw-niger — 12  and  14,  adult  apterous 
and  alate  viviparous  females;  13,  young  viviparous  female,  first  instar;  16, 
Chrysopa  sp.  and  eggs;  16.  Chrysopa  cocoon.  The  enlargement  in  each  case 
is  marked  beneath  the  figure.  This  plate  is  from  Bull.  133,  Colo.  Exp.  Sta., 
by  Gillette  and  Taylor,  M.  A.  Palmer,  artist. 
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Plati:  6:  AiitiMuiM'.  tll»lap  and  ^-^nih'li*  of  .!/#/#/«  /#oi;i#.  1  to  6 :  Ai»hiM  p«.r- 
ninr-nif/rn  7;  MifzitM  rtruMi.  8;  Myzutt  livraifU',  »-17 ;  Schisoneura  lanft^fra, 
18-19;  e^  nhell  of  Aphis  pomi.  20.  EnlarKed  80  diiiiiieters  in  ettcli  case, 
except  the  slirll.  which  is  eiilnrseil  2o  flianiet«>rs.  This  plate  is  a  inodifl<«tif»D 
of  Piute  IV.  Bull,  m,  Colo.  Exp.  Sta..  by  Gillette  and  Taylor.  M.  A.  Paiiuer. 
artist. 


SAW  FLY  LARVAE  IN  APPLES 
By  R.  L.  Wkbsteb.  Am#*,  Iowa 

The  «aw  tiy,  TaxouHs  niyrisoma  Sort.,  soinet inn's  ealltMl  the  "Dock 
False- worm/*  has  Imm'ii  rt*|>nrti*d  stfverai  times  as  eating  iuto  apples. 
Doet(»r  Fletcher  anil  Professor  LiK'hhead  have  already  noted  this 
rather  peeuliar  hahit.  so  that  it  is  hy  no  means  unknown.  Three 
years  atri*  I  found  s«»veral  saw  Hy  larva*  in  (Jreening  apples,  which 
larva*  turned  out  to  he  the  ahove  specii*s.  The  apples  were  8hip|»ed 
from  N«*w  York  state  an<l  were  kept  in  thi*  cellar  at  my  home  during 
the  winter.  The  larva*  were  stu<lie<l  in  the  entomohigieal  lalMiratory 
at  the  TnivtM-sity  of  Illinois  in  Mareh  and  April.  1  !)()'>. 

The  hurrow  c<intainin^^  the  larva  exten(h*d  alwitit  half  the  distaiHt* 
fnmi  the  skin  to  the  core  of  the  a|)ple.  From  the  exterior  the  hurniw 
was  4'haraetcrizcd  hy  a  circular,  hntwuish,  tlisi'olored  |)ateh,  in  the 
center  of  which  w.is  the  siiiiill  hole  made  hy  the  larva  when  entering 
the  apple.  The  hurntw  wns  consitlerahly  larL^er  in  diameter  than  the 
larva  itself,  and  the  larva  was  partially  curhMl'up  witTiin.  None  had 
pupated  when  they  N\ere  fnurnl  early  in  .March. 

On  March  7th  si-veral  Ijirva*  were  placc<l  in  a  hreedinjr  eaire  in  the 
lahoratory.  Siiuill  h«»les  were  nuide  in  the  apph's,  to  .serve  as  hurroWH. 
Th«*  larva*,  hnwever.  wniild  nt>t  reiiuiin  in  th(*se  holes,  hut  pupated, 
with<»ut  ftiniiiiiL'  a  cociMtn.  tm  the  ilaiiip  sand  (»f  the  hre^ulin^  cage. 
Larva*  pupated  mm  the  *J7tli  and  2!(th  of  Mar<*h  in  the  lalstratory.  and 
the  adults  ciiirrL'cd  the  1st  iiiiil  'U\  nf  April.  The  avera>re  length  of 
th«*  pupal  stiji:«'  was  ."»  i;  da\  s 

( 'hitteiid«ii  .uid  Til  Us  have  aln*afly  i:iv«*n  an  excellent  di*seription 
of  the  larva  in  Kiillitin  Til  i»f  tin*  hur«'au  df  KntonmluL^v.  so  that  it  bi 
unneceNsjir\   !«»  trivc  it  here. 

AhiMit  the  sjiiiii-  turn-  I'mf  K.  S.  <;  Titiis.  then  cmintM^ted  with  the 
Muf-ean  •►f  Kiitniiii»l«iL*y  mt  WashiiiLMiin.  reared  this  species  in  the  inaec- 
tary  th^re.  fiMm  .m  apple  pureliaseii  li\  Mr  rnuden  in  Washington. 
The  ailnlts  f.-ar.il  fr.»iii  ih*-  apple  in  llliiinis  were  M-nt  ti»  Pn»feaaor 
Tit  Ms  and  wi-ii-  pt'iirii»Hrieeil  to  he  the  saiin-  speeies.  I'ti  I'ttnHs  iiff/rijivima 
\..rt 
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The  natural  food  plants  of  this  saw  fly  seem  to  be  Rumez  and 
Polygonum,  and  the  usual  place  of  pupation  is  in  the  stalks  of  those 
plants.  According  to  J.  6.  Jack,  however,  the  larvte  will  even  bore 
into  some  substance  such  as  partially  decayed  wood  to  pupate.  If 
such  is  the  case,  apples  fallen  to  the  ground,  or  even  apples  stored  in 
any  place  in  the  vicinity  of  dock  or  Polygonum  infested  with  this 
larva,  would  offer  an  excellent  situation  for  its  hibernation.  No 
doubt  the  insect  could  easily  be  controlled,  if  it  should  happen  to 
become  noxious,  by  getting  rid  of  the  natural  food  plants. 


NOTES  ON  MAPLE  MITES 
By  P.  J.  Parrott 

Our  native  Eriophyida?  have  received  very  little  attention  among 
entomologists,  so  that  comparatively  little  is  known  of  the  species  that 
exist  in  the  United  States.  The  studies  that  have  been  made  on  this 
group  of  mites  have  largely  been  confined  to  a  few  species  attacking 
fruit  and  shade  trees,  and  much  of  the  literature  dealing  with  them 
consists  of  mere  records  of  the  various  species  and  their  respective 
host  plants.  In  the  recent  catalog  of  Acarina  of  the  United  States, 
by  Nathan  Banks,  twenty-seven  species  were  listed  which  were  divided 
among  the  genera  Eriophyes,  Phyllocoptes,  Epiirimerus  and  Ccci- 
dobia.  Dr.  Alfred  Nalepa  in  his  excellent  treatise  on  European  Erio- 
phyidaj  (Das  Tierreich,  Lief  4,  Eriophyida?)  has  enumerated  226 
species,  distributed  among  nine  genera.  With  the  great  diversity 
of  our  flora  there  is  evidently  a  large  field  for  study  on  this  family 
of  mites  in  this  country. 

The  probable  variety  and  numbers  of  these  interesting  creatures  has 
recently  been  indicated  to  us  in  our  investigations  on  the  species 
thriving  on  maples.  In  the  studies  on  the  mites  existing  on  the  foliage 
of  the  Silver  Maple,  Acer  sa<'charinum  L.,  Sugar  Maple,  Acer  sac- 
charum  ^farsh.  Red  Maple,  Acer  ruhrum  L.,  Box  Elder,  Acer  negundo 
L.,  and  the  Norway  Maple,  Acer  platanmdes  L.,  fifteen  species  have 
been  recognized.  Among  these  there  were  two  old  world  species, 
Phyllocoptes  gymnaspis  Nal.  and  the  remarkable  Oxypleurites  serra- 
ius  Nal.  collected  from  the  Norway  Maple,  which  are  recorded  for  the 
first  time  in  this  country.  This  is  nearly  twice  the  number  of  mites 
recorded  on  maples  abroad  and  the  list  of  our  native  species  will  un- 
doubtedly be  further  increa.sed  as  studies  are  made  on  other  varieties 
of  maples. 

The  interest  of  our  entomologists  in  the  maple  mites  is  largely  con- 
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fined  to  the  two  common  and  widely  distributed  species  on  the  Hard 
and  Soft  Maples,  which  are  ^enerall>'  known  as  the  Fusiform  Maple 
Gall.  Kriophiffs  areni^tla  (larnmn,  and  the  Bladder  Maple  Gall,  Erio- 
phyfs  quadripts  Shinier.  I^>th  of  these  are  typical  PhyllacopieSf  and 
for  the  Kak(*  of  Kta))ility  of  nomenclature  should  hereafter  be  referred 
to  respectively  as  Phylloroptest  accris-crumefM  Riley  and  Phyllocoptes 
quadriiHs  Shimer. 

Descriptions  of  the  Hard  and  Soft  Maple  Gall  Mites 

Previous  descriptions  of  both  thesi*  sjiecies  are  too  meager  to  dis- 
tin^iish  them  from  associated  mites.  They  may  be  recognized  by  the 
following;  more  important  characters : 

PhyllocoptPt  aceris-crumena  Riley. 

Body  brondent  at  the  posterior  morisln  of  the  thoraric  8hl<*ld.  with  the  abdo- 
men gently  acuiiilnato.  The  thoniotc  shield  It*  bnmd.  with  the  lateral  anglca 
and  the  nntorlor  iimrRiii  KtMitly  nmnded.  It  does  not  pn»Jer*t  over  the  body. 
The  dorsnl  Rets  nre  short  nnd  are  situated  near  the  p«M(terlor  mandn  of  the 
shield.  The  le^^s  nre  of  medium  size  and  the  feiithennl  hair  has  four  ngrs. 
The  thornrh*  setie  are  all  present.  The  flrst  pair  nre  short  and  fine.  The 
second  pair  are  of  medium  lenicth,  while  the  thinl  pair  are  rather  stout  and 
of  medium  length. 

The  strife  on  dorsum  of  ulxlomen  are  coarse  and  number  from  30  to  32. 
while  the  striie  on  vent  rum  nre  much  narrower,  with  flne  punctuation  In  be- 
tween, and  nre  aUiut  Go  in  number.  Th(>  Iat«*nil  and  Kenitnl  setie  are  short. 
The  «*nudal  S4*ta*  iir«*  litng  and  Htout.  Tli«»  at-it^ssory  setie  nn*  wanting.  The 
first  pair  of  ventral  M*tH*  are  long;  the  set-ond  pair  of  ventral  sets  an*  sh^trt, 
while  tli«»  thinl  pair  an*  very  Ii»nK.  The  females  measure  nlMtut  ITo  mlrn>ns 
in  length  and  almut  Oo  mimms  In  width. 

Pht/lloroptCM  qiiatlripvM    Shinier. 

The  anterior  portion  nf  the  \nH\y  is  wide  with  the  alMlomen  rather  abruptly 
aeiuninate.  The  mites  vary  in  rolor  from  white,  with  pinkish  refleiilons,  to  a 
salmon  ciiltir  fi>r  tli«»  adults  :uid  hilM*rnating  furuM.  The  thoracic  shield  la 
broad  and  is  sli^slitly  widfT  than  long.  The  lateral  angles  are  gently  rounded. 
The  anterior  margin  Is  iretitly  nMiniicil  and  slluhtly  pn»Jecting.  but  doeii  not 
extend  over  head.  The  dor^^al  sc-tje  are  short  and  sttMit.  They  are  broadly 
sepnmtiNl  and  are  siiuate<i  on  the  |>osterior  margin  of  the  shield,  projeoting 
over  the  fin*t  four  strin*  of  tlie  nlNlomen.  The  rostrum  is  Inrge  nnd  Is  broad 
at  the  bas4v  The  stiTnum  !•<  slightly  fun-atni.  The  flrst  pair  of  thorarle 
M*tiP  are  shf»rt:  the  stiMnd  pair  of  thora<  ir  seta>  an*  of  me«lium  length,  while 
the  third  pair  an-  loni:  The  le^^  are  of  medium  lengtli  and  have  the  unnal 
spinev  Tht>  fejithered  Icilr  han  four  rays  Tlie  r|aw  is  n  little  longer  than 
the  feathered  hair  and  \*i  MliKhtly  kiiolilMtl.  The  *<piiie  on  segment  three  la 
rather  stfMit  and  r<*af  In-*  to  the  feathered  hair.  'The  epigynium  Is  of  medlam 
size  and  li«<ar-  on  it**  latent  1  margins  one  pair  of  84*ta».  which  are  abort  aad 
flne.     Tli«*  epiaiMlriuni   I*"  anheii   in  shape. 

The  .iiMiiinii'tt  hn*>  fntni  r.7  tn  4<»  <-oarM'  Mriir  on  di»rsum  and  fmm  90  to  iS 
fln*'  •>tti:i-  on  \ftttrtint.     The  flr^t  p:tlr  of  ventral  seta*  are  long  and  ateat.  i 
rea«-h   t«i  tlie  liatM*  **f  the  seiiinti   pair  of  ventral  setie.    The  se(*ond 
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ventral  sets  are  small  and  fine.  The  third  pair  of  ventral  setae  are  long  and 
stout.  The  caudal  sets  are  of  medium  length.  The  accessory  setae  are  not 
present.  The  females  measure  from  180  to  220  microns  long,  while  the  males 
average  about  170  microns  in  length. 

The  Hibernation  of  the  Mites 

Many  species  of  mites  hibernate  under  the  bud  scales,  but  the  loca- 
tion of  the  winter  quarters  of  these  two  species  seems  not  to  have  been 
determined.  While  occasionally  a  specimen  may  be  found  in  hiding 
under  a  bud  scale,  the  buds  generally  harbor  only  a  very  few,  which 
represent  but  an  exceedingly  small  fraction  of  the  mites  that  have 
been  produced  for  that  season  on  the  tree.  Shimer  (Trans.  Amer. 
Entom.  Soc.  II,  1869,  p.  319)  suggested  that  it  is  probable  that  they 
pass  the  winter,  perhaps  in  the  egg  stage,  on  the  ground  around  the 
tree  and  in  early  spring  ascend  the  trunk.  Our  observations  on  the 
hibernating  habits  of  these  mites  (P.  quadripes  and  P,  aceris-crur 
mom)  show  that  they  seek  protection  just  under  the  loose  edges  of 
bark,  about  the  stubbed  ends  of  broken  twigs  and  limbs  and  about 
scars  of  wounds  caused  by  hail  and  other  agencies.  For  the  past 
two  years  the  beginning  of  the  migration  of  these  mites  from  the  leaves 
to  hibernating  quarters  occurred  on  July  12  and  10  respectively.  On 
badly  infested  trees  the  mites  have  been  seen  assembled  in  such  large 
numbers  on  portions  of  the  tree  as  to  give  a  very  distinct  reddish 
tinge  to  the  bark.  The  mites  are  only  to  be  found  in  scattering  num- 
bers on  the  trunks  of  the  trees  near  the  ground.  If  it  should  become 
desirable  to  spray  for  these  mites,  protection  could  unquestionably  be 
obtained,  by  the  thorough  treatment  of  the  trees  with  an  efficient  con- 
tact insecticide  when  the  mites  are  migrating  in  their  largest  numbers 
on  the  bark,  or  when  they  are  established  in  their  winter  quarters. 


NOTES    FROM    CONNECTICUT 

By  W.  E.  Brixton,  New  Haven,  Conn. 

The  fall  canker  worm,  Alsophila  pometaria  Harris,  has  caused  more 
damage  in  various  portions  of  the  state  than  for  several  years.  Apple 
orchards  in  the  vicinity  of  Stamford,  in  Madison,  and  in  Stonington, 
have  been  stripped  and  presented  a  brown  appearance  by  the  middle 
of  June.  These  orchards,  of  course,  received  no  spraying  or  other 
treatment  to  destroy  the  insect.  Not  only  have  the  apple  trees  been 
damaged,  but  many  other  kinds  of  shade  and  woodland  trees  have 
also  been  more  or  less  injured  by  the  canker  worms.     Elm  trees  in 
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New  Haven  were  in  some  eases  almost  defoliated,  and  the  larv«  were 
observed  feeding?  upon  maple,  chestnut  and  hickory.  A  hedge  of 
California  privet  was  badly  eaten,  and  oak  trees  at  Stonin^on  were 
partially  defoliated.  At  Old  Saybrcwk  the  elms  were  considerably  in- 
jured last  year,  and  the  local  village  improvement  society  banded  a 
large  proportion  of  the  trees,  which  are  old  and  large  ones,  but  the 
sticky  bands  were  ntit  i)laced  upon  the  trees  until  after  many  of  the 
eggs  had  been  laid,  as  it  was  supposed  that  the  spring  species,  Palea- 
crita  virnata  Peck,  was  responsible  for  the  injury.  Though  lH)th 
species  were  i)n*sent,  the  fall  canker  worm  was  far  more  abundant  than 
the  spring  species,  and  doubtless  caused  a  like  proportion  of  damage. 

A  resident  of  Stonington.  noticing  the  brown  appearance  of  an  ap- 
ple orchard,  inquired  if  it  was  the  work  of  the  gypsy  moth»  which  is 
in  that  vicinity,  as  he  had  seen  the  men  working  to  combat  it.  An- 
other remarked  that  we  might  better  .stop  the  g>'psy  moth  work  and 
direct  our  efforts  toward  controlling  the  canker  worm,  as  the  latter 
seemed  to  be  doing  more  damage.  In  this  region  last  year  a  similar 
remark  was  made  regarding  the  rose  chafer.  As  a  matter  of  fact, 
the  g>*psy  moth,  which  is  known  to  be  present  in  Connecticut  only  at 
Stonington,  wht^re  it  infests  not  uhht  thiin  one  s<|Tiare  mile  (»f  territor>\ 
has  not  been  sufficiently  abundant  there  to  defoliate  trees  so  as  to 
be  noticed  by  the  peo|)le.  Many  kn(»w  nf  its  presence  simply  by  hear- 
ing of  it  and  by  seeing  tiie  force  of  men  nt  work.  If  its  presence  had 
not  been  (iiseovered.  however,  or  if  no  attempt  had  been  made  to 
control  it.  «loubtl«»ss  by  tiiis  time  it  would  have  become  so  abundant  as 
to  attract  attention.  At  present  about  ten  men  are  at  W(»rk,  14.000 
trees  have  been  banded  and  something  over  l.n(M)  caterpilbirs  have  bfH»n 
d<*stroyed  this  season,  in  spite  of  the  extremely  careful  search  for  egg- 
masses  last  winter  by  both  state  and  government  scouts,  some  of  the 
ground  being  covchmI  several  times.  Kvery  effort  is  l>eing  made  to 
extenninate  this  colony,  and  tlionvrli  nnich  scouting  has  been  done  in 
other  parts  of  the  state,  especially  alon^  the  principal  highwajii,  no 
gyi>sy  moths  have  been  found  elsewhere. 

The  [)each  sawHy.  Paniphilius  jKi'situnt  MacCiillivray.  which  waa 
so  abundant  in  the  orciiards  of  Barnes  Brothers.  Yalesville.  last  year, 
was  greatly  reduced  in  numbers  by  sprayiiiL'  with  lead  arsenate.  The 
owners  sfirayed  l)etwt»en  4.<KM)  and  ."i.OOO  peach  trees  during  the  last  of 
.Iniic  and  the  tirst  week  in  .Inly,  usinv:  from  two  to  thn»e  pounds  of  the 
fiojson  to  fifty  gjdions  of  water.  An  examination  of  the  sprayed  tree« 
.Inn«'  *J.'>  slmwid  practically  no  damage  by  the  insect  this  year,  only 
iiii  orra>i«»nal  leaf  beini:  eaten.  In  an  nnsprayed  [>ortion  of  the  or- 
ehar«l  si.ini-  «listan«r   removed,   the  larva*   were  nnich  more  abundant. 
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and  some  of  the  trees  were  from  one  fourth  to  one  half  defoliated.  No 
spraying  has  been  done  this  year,  but  the  owners  are  ready  to  begin 
whenever  the  occasion  seems  to  warrant  the  outlay.  The  larva»  ob- 
served were  mostly  on  the  shoots  in  the  center  of  the  tree,  and  here 
the  leaves  were  badly  eaten  when  those  at  the  ends  of  the  branches 
were  untouched.  Several  other  orchards  in  New  Haven  County  have 
been  examined  for  the  sa\^^y  and  though  traces  of  it  have  been  found 
nearly  everywhere,  in  no  case  has  it  been  so  abundant  as  it  was  last 
year  in  the  Barnes  orchard,  and  I  doubt  if  any  spraying  will  be  done 
to  check  it  this  year. 

I  will  here  mention  a  point  of  considerable  interest  regarding  this 
species.  Doctor  MacGillivray  described  the  insect  as  a  new  species, 
but  from  the  manner  in  which  it  appeared  suddenly  as  a  pest,  some  of 
us  felt  that  it  might  have  been  introduced.  During  April  Mr.  S.  A. 
Rohwer  of  Boulder,  Col.,  wrote  me  for  specimens,  stating  that  he 
was  specializing  on  the  sawflies.  Specimens  of  both  sexes  were  sent, 
and  these  he  acknowledged  April  28th,  and  his  letter  contained  the 
following  paragraph: 

**In  a  collection  of  sawflies  which  I  am  naming  for  the  University 
of  Nebraska,  I  find  two  specimens  of  P.  persicum,  taken  June,  1903, 
at  West  Point,  Nebraska.  This  is  rather  surprising!  It  seems  to  bear 
out  the  idea  that  this  pest  is  a  native  one.'* 

If  the  |)eaeh  sawfly  is  a  native  species  and  occurs  in  Connecticut  and 
Nel)raska.  we  should  expect  to  find  it  in  other  states,  and  collectors 
should  he  on  the  watch  for  it.  After  many  observations  have  been 
made  we  shall  be  l>etter  qualified  to  pass  judgment  regarding  its 
ori^nn  as  a  pest  in  this  country.  The  distribution  of  this  insect  is 
certainly  an  interesting  subject. 


FACTORS  CONTROLLING  PARASITISM  WITH  SPECIAL 
REFERENCE  TO  THE  COTTON  BOLL  WEEVIL 

By  W.  DwioiiT  Pierce,  Burecm  of  Entomology,  U.  8.  D(^t.  of  Agriculture 

It  is  well  understood  that  the  relationships  of  parasites  and  hosts 
are  so  intimate,  and  so  delicately  balanced,  that  any  factor  which 
modifies  in  any  manner  the  welfare  of  either  species,  at  the  same  time 
reacts  on  the  other  species.  Consequently,  in  the  case  of  economic 
application  of  parasite  control,  the  worker  cannot  afford  to  overlook 
any  aspect  in  the  status  or  biology  of  either  host  or  parasite,  or  of 
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any  other  insect,  the  biology  of  which  may  come  in  contact  with  that 
of  either  species,  directly  or  indirectly. 

A  recent  excellent  review  of  the  economic  application  of  entomopha- 
gous  insects,  by  Marchal,^  contains  remarks  upon  eight  factors  which 
may  influence  or  control  the  amount  of  parasitism  by  a  given  species 
upon  a  given  host.  In  studying  this  paper  rather  carefully  I  found 
that  several  factors  which  are  important  in  the  boll  weevil  problem, 
were  not  couKidered.  With  this  in  view  the  following  notes,  mainly 
on  weevil  pHranites.  have  been  compiled.  Twenty-four  factors  have 
here  been  selected  as  distinct  and  of  sufficient  importance  for  indi- 
vidual mention.  These  factors  are  grouped  in  three  divisions.  The 
following  were  suggested  by  &Iarchal:  relative  fecundity,  hyper- 
parasite-s.  cH>-paraHit(*s«  other  plant-feeding  insects,  birds  and  other 
vertebrate  enemies  of  insects,  climate,  rapidity  in  sequence  of  genera- 
tions, and  retardation  of  development.  Prof.  C.  W.  Woodworth  per- 
sonally suggested  the  discussion  of  premature  death,  fungus  diseases, 
and  duplicated  mortality.  All  of  the  factors  have  probably  received 
more  or  less  individual  mention,  but  the  grouping  in  this  paper  and 
the  illustrations  are  original. 

I.  Biological  Factors  Involving  Only  Host  and  Parasite 

1.  Kclativt  fcvundiiy  of  hont  and  j>ara<fitt.  In  attempting  to  util- 
ize parasites  or  other  entomophagous  inst^ctH.  the  investigator  should 
always  give  the  advantage  of  his  efforts  t4)  the  species  surpassing,  or 
most  nearly  approaching  the  fecundity  of  the  host.  For  it  is  very 
evident  that  the  M|NH.*i(*s  having  the  great4>st  nunilter  of  offspring,  all 
other  factors  being  equal,  has  the  advantage. 

The  relative  fecundity  is  so  imi>ortant  that  it  re<iuire.s  s|>ecial  atten- 
tion lM»forr  ail  «»xtiMisi\v  (M*<»n(iinic*  appliration  is  attt*iiipt(*<l.  Not  only 
the  total  number  of  eggs  laid  by  each  species,  but  also  the  period  of 
oviiKMitiofi  s)i<»iilil  Im»  as(M*rtaiiied  if  possible.  Many  ap<»cies  are  able 
to  pn>tra<*t  ronsidrrahly  tho  ovi|Nmition  {XTitKl.  and  thas  a  host  might 
easily  gain  the  advantagi*  over  a  ono-^^^neration  parasite.  It  is  not 
sufficient  to  as(H»rtain  thf»s<*  |Miiiits  for  only  a  portion  of  the  year,  be- 
cause of  the  var>infr  Ifugth  nf  the  oviposit  ion  |>eri<Kl  and  even  of 
fecundity,  due  to  diinatio  inflnences.  Tliis  may  l)ost  be  illustrated 
by  n»feriTirf  to  tlir  stiiili«*>  <»f  Hunter  an<l  Httoker*  on  th«»  eattle  tick, 

>*Tlie  utilixntioii  nf  iiiixiHnry  eiito!iio|ihnir(Mif«  IntuH'tn  In  the  Htni);i:I«*  ajpilnst 
InMNiH  iiijiirliiii«>  i«>  at;ri<*ultiir«\"  by  I»r.  Piitil  Miin-hal.  .\i)n.  Nat.  .\Kr.  Inst^ 
2(1  MT.  Vi.l  VI.  part  II.  Pari-"'.  19o7.  pp.  2M  3r»4:  translated.  Popnlur  Scteoc* 
Monthly.  April.  M:».v.  1?«««R.  pp.  .i:»2  370.  40fi-411». 

.Iliir«»:iii  Mf  KiiffiniiiliiL'v.  Iliillotin  72. 
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Margaropiis  annulatus  Say,  in  which  the  oviposition  period  is  shown 
to  range  from  eight  days  in  summer  to  forty-two  days  in  winter. 

2.  Relative  rapidity  of  development.  A  host  which  passes  through 
its  developmental  period  more  rapidly  than  any  of  its  parasites  has 
the  greatest  chance  for  safety,  and  conversely,  the  parasite  with  the 
most  rapid  development  must  be  considered  first  in  a  scheme  of  para- 
site utilization.  The  development  of  the  boll  weevil  may  be  best 
illustrated  by  a  curve  which  shows  38  days  from  oviposition  In  April 
as  necessary  before  maturity,  13  days  in  July,  and  30  days  in  October. 
The  development  of  Bracon  mellitor  Say  beginning  in  June  takes 
about  25  days,  in  July  and  August  10-18  days,  in  late  October  175 
days.  A  similar  curve  may  be  plotted  for  each  of  the  five  other 
important  species. 

Among  one-generation  weevils,  Lixus  musculus  Say  may  be  con- 
trasted with  Desmoris  scapalis  Lee.  The  former  completes  its  devel- 
opment in  the  fall  and  hibernates  as  an  adult,  but  its  principal  para- 
site, Olypiomorpha  rugator  Say  seldom  matures  until  the  following 
spring.  The  Desmoris  takes  about  ten  months  to  develop,  and  yet 
it  is  parasitized  by  Bracon  mellitor,  which  develops  in  mid-summer  in 
15  days,  and  is  hence  capable  of  breeding  several  generations  at  the 
expense  of  the  more  retarded  individuals  of  the  Desmoris. 

3.  Relative  rapidity  in  sequence  of  generations.  An  instance  of 
greater  rapidity  in  sequence  of  generations  in  parasite  than  in  host 
has  just  l)eeii  cited.  In  the  case  of  the  boll  weevil  and  most  of  its 
parasites  a  rapid  sequence  of  generations  takes  place,  but  at  prac- 
tically the  same  rate.  There  is  a  notable  exception  in  the  cases  of 
the  two  species  of  Pediculoides.  which  attack  the  weevil.  These  spe- 
cies reproduce  at  the  rate  of  a  new  generation  every  four  days.  If 
other  factors  did  not  interfere,  the  mites  could  become  very  eflBcient 
enemies  of  the  boll  weevil. 

4.  Retardation  of  development.  It  is  very  common  among  insects 
for  some  individuals  to  develop  more  slowly  than  others  of  the  same 
age.  There  are  many  causes  for  this  phenomenon,  among  which  may 
be  classed  the  character  of  the  food  supply.  The  boll  weevil  breeds 
both  in  squares  and  bolls,  but  the  development  in  the  latter  is  much 
more  retarded  than  in  the  former.  If  a  cold  spell  finds  immature 
stages  of  the  boll  weevil  in  dr>'  bolls,  the  development  may  be  retarded 
and  prolonged  until  the  following  spring,  but  if  the  individuals  are 
in  squares  at  this  time,  they  will  more  than  likely  mature  under  the 
heat  of  the  sunshine  in  the  succeeding  warm  spell  and  hibernate  as 
adults. 

When  the  parasite  species  has  a  short  period  of  activity,  this  char- 
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acteristic  would  tend  to  increase  the  chances  of  the  host  species.  The 
phenomenon  of  retarded  development  is  often  observed  also  in  para- 
site species.  Entomologists  may  take  advantage  of  this  factor  by  re- 
frigeration of  immature  parasites  until  they  are  needed  for  work. 

5.  Possible  parasites  per  host.  A  h<wt  may  support  one  or  many 
parasite  individuals  at  a  time.  When  a  parasite  places  a  single  egg^ 
in  a  very  young  host  and  that  egg  subdivides  as  the  host  grows,  some- 
times forming  a  sufficient  number  of  parasites  to  entirely  consume 
the  host,  the  case  is  designated  as  polyembryony.  This  property  is 
suspected  as  occurring  in  Tetrastichus  on  Orthoris  croickii  Lee.,  and 
in  several  species  of  Horismenus  which  attack  bruchids  and  Lixiis. 

The  boll  weevil  is  seldom  capable  of  furnishing  f<Hxl  for  more  than 
one  parasite,  although  sometimes  two  are  bred.  On  the  other  hand 
none  of  the  boll  weevil  parasites  are  able  to  recognize  the  existence 
of  another  parasite  em  ^r  larva  upon  a  proKi>ective  host.  In  fieldn 
where  the  percentage  of  parasitism  has  reached  a  very  high  point, 
such  evidences  of  duplication  are  very  numerous.  In  one  instance 
thirt(H>n  eggs  of  a  single  s|)ecies  were  found  on  one  larva,  although 
only  one  could  {Mmsibly  mature,  cannibalism  settling  the  fate  of  the 
rest. 

A  ver>'  striking  example  is  presented  by  Pediculoides.  If  a  single 
mite  finds  a  weevil  larva,  two  generations  of  its  offspring  can  be  bred 
on  the  original  host ;  in  the  ease  of  wasp  larvR».  even  more  generations 
may  Im*  reared. 

6.  Pro/HPrtion  of  srsts.  In  <*oniputing  the  {Kwwible  gains  of  parasite 
over  host,  a  very  im|M)rtant  eonsideration  is  the  profxtrtion  of  sexes 
in  the  two  Kpe<*i«>M.  The  most  striking  phenomenon  in  sextial  relation- 
ships is  of  eoiirse  part  hen  ogen(>sis.  whieh  is  siip|NistHl  to  occur  with 
many  parasite  s]NM*ies.  and  among  hosts  is  most  prominent  in  the 
aphids. 

In  PtHlieul«>i(b's  nial«*s  and  feniali»s  born  ovoviviparously  from  the 
same  parent,  mate  upon  the  Ixnly  of  the  parent,  after  which  the  males 
die. 

Large  series  of  rxaiiiinations  in  the  1m»I1  weevil  problem  have  shown 
the  ff»llowing  p«*re<»nt«L'es  of  malf*s:  the  host.  Anthonomus  [jrandis^  has 
58  |M'r  cent  of  iiiiih's.  Hnunn  nuHitor  Say  :W  |M»r  eent.  Catolacms 
huiitn'i  CwM.  22. s  per  <'«Mit,  (%  ranifnji  ohiiis  ri/nninps  Ashm.  26.7 
jMT  «M'!it,  Kuriftftma  tifltttfi  nnatis  Ashm.  .Sr).4  per  e<*nt.  .l/irrw/#*iii#>- 
fHi-rus  anthtnutmi  (*wM.  l.').S  |M»r  eent.  The  last  nanunl  siwcies  has 
sh<»wn  the  ni<»st  reinarkabh*  gains. 

7.  CtnulitiifH  nf  hnst.  When  the  parasite  siHM'ies  nnpiires  a  certain 
stam*  of  thf  h<»st  for  attack,  its  artivity  i»!  sharply  limit<Ml.     This  lim- 
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itation  is  greatest  in  egg  parasites,  especially  when  the  eggs  are  laid 
separately,  less  so  when  they  are  in  clusters.  Parasites  which  attack 
adults  are  not  as  a  rule  very  numerous,  although  occasionally  .recorded. 
The  hymenopterous  parasites  of  the  boll  weevil  will  attack  either 
larva  or  pupa,  although  Bracon  mellitor  generally  attacks  the  younger 
larvte.  By  this  habit,  this  species  frequently  loses  some  of  its  value 
through  accidental  secondary  parasitism  by  other  species. 

8.  Dissemination.  A  migratory  host  species  may  frequently  remove 
itself  many  miles  from  its  hereditary  enemies  by  rising  in  flight. 
The  boll  weevils  disperse  in  all  directions  in  the  fall  of  each  year, 
being  capable  of  moving  fifty  to  a  hundred  or  more  miles.  It  is  not 
probable  that  the  parasites  can  do  this,  because  at  present  they  are 
known  to  be  more  or  less  limited  in  their  distribution.  Some  of  these 
parasites  certainly  can  not  keep  up  with  such  a  spread.  On  the  other 
hand,  a  migratory  host  may  carry  its  parasites,  as  Toxoptera  gra- 
minum  Rond.  spreads  its  parasite  Lymphlebus  tritici  Ashm.* 

9.  Adaptation  to  new  climates.  In  the  event  of  a  dispersion  by 
either  host  or  parasite,  or  of  an  accidental  or  intentional  introduction 
of  either  species,  it  is  of  course  necessary  to  understand  the  ability 
of  the  species  to  acconmiodate  itself  to  the  new  conditions  of  weather 
and  perhaps  even  of  food.  Although  it  is  a  very  adaptable  species, 
the  boll  weevil  frequently  loses  a  good  part  of  the  territory  gained 
by  the  last  dispersion  of  the  year. 

10.  Adaptability  to  changed  food  supply.  When  the  food-plant  of 
a  one-plant  species,  or  the  host  of  a  one-host  parasite,  is  checked  by 
any  agency,  a  corresponding  check  is  immediately  placed  upon  that 
insect  also.  Therefore,  when  either  the  host  or  parasite  is  thus  re- 
stricted and  the  other  is  capable  of  adjusting  itself  to  other  food- 
supply,  a  decided  advantage  exists  in  favor  of  the  adjustable  species. 
The  boll  weevil  is  absolutely  confined  to  one  species  of  host-plant,  but 
its  parasites  without  exception  are  able  to  propagate  on  several  other 
species  of  weevils.  I  have  previously  called  attention  to  a  sudden 
adaptation  of  Cerambycohius  cushfnani  Cwfd.,  to  the  boll  weevil, 
because  of  the  absence  of  its  original  host ;  of  Eurytoma  tylodermatis 
Ashm.,  because  of  the  cutting  of  w^eds  containing  its  host;  and  to 
the  rapid  adaptation  of  Microdontomerus  anthonomi  Cwfd.,  which  in 
two  years  has  become  the  predominant  boll  weevil  parasite  in  certain 
portions  of  central  Texas. - 

•Webster,  F.  M.,  190/.  The  spring  grain-aphis,  or  so-called  "green  bug." 
U.  S.  D.  A.,  Bureau  of  Ent..  Circular  93,  p.  16. 

-I'be  ec*om>mlc  bearing  of  recent  studies  of  the  parasites  of  the  cotton  boll 
weevil.     Jour.  Boon.  Ent,  Vol.  1,  pp.  117-122. 
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11.  Aestivation  and  hibernatioph.  The  varying  couditioiu  of  f(Kxl 
Hupply  or  species  habit,  which  render  a  resting  period  imperative, 
bring  about  a  factor  of  extreme  variation.  With  the  boll  weevil  the 
entrance  into  hibernation  in  a  given  locality  may  extend  over  two 
months  in  the  fall,  and  the  emergence  frequently  lasts  from  March  to 
July.  Even  though  a  parasite  species  should  carry  off  all  of  the 
developing  weevil  offspring  of  the  earliest  weevils,  there  would  still 
be  many  more  weevils  in  hibernation,  to  c<mtintie  the  species. 

12.  EtuHo-  at%d  evto-parasitism.  Although  a  minor  factor,  still  the 
location  of  attack  by  a  parasite  must  be  taken  into  consideration. 
Zygobaris  xanthoj-yll  Pierce  breeds  in  the  lM*rries  of  XanthoTylum 
clavaherculis,  and  pupates  in  the  gnmnd.  It  is  parasitized  internally 
by  Sigalphus  zygobaridis  Cwfd.,  which  does  not  kill  it  until  the 
earthen  pupal  cell  is  formed.  Thus  the  host  ])repares  a  safe  retreat 
for  its  parasite.  The  weevil  is  also  parasitized  externally  by  CaioUtc- 
cus  huntcri  Cwfd.,  which  kills  the  host  larva  while  it  is  still  in  the 
berry.    This  instance  will  suggest  how  this  factor  may  be  important. 

18.  Premature  dtath.  In  considering  the  numerical  ratio  between 
two  species,  there  should  br  prepan»<l  data  to  show  the  |>ercentage  of 
each  species  which  die  l>eforo  fulfilling  their  sexual  functions. 

II.  Other  Biological  Factors 

1.  Insrrdvftnms  vn-tthrat«s.  liiK<N*tK  Iihvc  many  enemies  among 
the  vertebrat4*s.  Nueh  as  lintraehians.  re[»tiles.  birds,  and  mammals, 
whieh  show  wry  little  (lisiTiinination  bet\v<vn  hosts  and  para«it«»s. 
Parasitized  inse<*ts.  Immiiit  uneasy  <»r  fraiitie  in  their  movements,  are 
more  niM*ri  to  attaek  by  birds  than  healthy  individuals. 

2.  OHur  plnni  ftuUtuf  iumris.  The  existence  of  other  plant-f<»ed- 
ers  on  the  same  host  plant  is  an  elenitMit  whieh  has  a  direet  bearing 
UjMin  thf  status  f»f  the  i:iv<'n  inse<*t.  For  example  the  eottiMi  sr|uares 
and  bolls  are  InirfMl  by  the  I)«>11  Wfevil.  tht»  boll  worm,  wveral  s<|uare 
Iwirers.  siieb  as  (*alyeopis  and  rranoti-s.  and  even  by  the  leaf  worm. 
The  aetivity  «»f  any  of  tbes«»  Lepidoptera  in  squares  ne(*essarily  cuta 
down  thi'  fiMMl  supply  of  th«*  boll  wiM»vil.  When  the  leaf  worms  defo- 
liate till*  riittfiii.  tlit>y  stop  its  growth,  eliminate  the  weevil's  food 
supply.  an<l  rerimve  the  sheltiT  fn»m  the  sun.  with  the  result  that 
the  siirvivitrs  iMUst  <lisprrse.  An  exti*nded  region  of  defoliation  may 
<»ansf'  tin-  stiirv;itioii  of  ituiltitudes  of  flyinir  weevils  in  search  of 
fresh  litlils.  Finally,  the  limiting  of  th«'  TmhI  supply  and  the  off- 
sprini;  of  the  wtrvils  limits  the  parasites,  while  the  work  of  the  sun 
made  povsible  by  ilefoliation  forestalls  them,  and  the  disi^^rsion  leaves 
them  still  Irss  iif  a  ehanee  for  irreat  multipliention.     Other  examples 
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of  this  class  may  be  given.  Anthonomus  squamosus  Lee.  breeds  in 
the  heads  of  Chrindelia  squarrosa,  which  heads  are  frequently  entirely 
riddled  by  a  large  noctuid  caterpillar,  Lygranthoecia  mortua  Grote, 
at  the  expense  of  the  developing  weevil.  This  same  noctuid  consumes 
the  larva*  of  Desmoris  scapalis  Lee.  in  the  heads  of  Sideranihus 
rubiginosus,  after  the  same  manner.  Lixus  musculiis  Say  breeds  in 
stem  galls  of  Polygonum  pennsylvanicum,  but  is  frequently  in  the 
path  of  a  stem  mining  pyralid,  which  invariably  consumes  the  weevil 
stage  or  its  parasites.  Any  such  interference  with  the  host  insect,  of 
course,  aflfects  the  welfare  of  its  parasite  species. 

3.  Predatory  insects.  With  certain  striking  exceptions  predatory 
insects  do  not  show  much  discrimination  between  insects  which  might 
become  their  prey.  The  most  valuable  of  all  predators  are  probably 
the  ants.  In  fact  in  the  boll  weevil  problem  they  rank  very  high  as 
an  element  of  control.  Ants  carry  away  every  vestige  of  insect  mat- 
ter from  the  cell.  They  may  devour  larvae  killed  by  heat  or  para- 
sites. There  is  a  question  therefore  as  to  the  mortality  to  be  accred- 
ited to  them,  since  some  portion  might  have  been  accomplished  by 
heat  or  by  parasites.  The  problem  of  utilizing  ants  is  as  complicated 
as  that  of  utilizing  true  parasites,  because  of  the  social  economy  of 
these  insects. 

4.  Ilyperparasites.  The  existence  of  hyperparasites  is  always  very 
provoking  when  the  question  of  controlling  an  injurious  insect  is  to 
be  solved.  Before  utilizing  the  primary  parasites  the  worker  must 
attempt  to  eliminate  the  secondary  parasites.  The  entire  effective- 
ness of  a  given  parasite  may  be  destroyed  by  its  hyperparasites,  and 
again  these  may  be  almost  completely  checked  by  tertiary  parasites, 
and  they  by  quaternary  species.  Still  more  provoking  are  the  many 
cases  of  species  which  act  according  to  conditions  as  primary  and 
secondary,  also  even  tertiary,  or  as  secondary,  tertiary,  and  quater- 
nary, as  shown  by  Howard,  Fiske,  Silvestri  and  others.  Accidental 
secondary  parasitism,  or  that  phase  which  is  rendered  so  by  the  pri- 
ority of  another  individual,  occurs  in  the  habits  of  Cerambycobius, 
Ein ytoma,  and  Microdontomerus  on  the  boll  weevil.  Frequently  the 
eprsrs  of  three  species  are  found  on  a  single  weevil  larva.  Thus  it 
may  be  seen  how  the  several  co-parasites  of  an  insect,  although  all 
workint?  to  the  same  end  may  frequently  work  at  cross  purposes,  by 
eaeh  destroying  some  of  the  others. 

5.  Co-hosts.  The  sub.iect  of  co-hosts  has  received  little  attention 
in  the  past.  Not  only  do  phytophagous  insects  frequently  have  many 
host-plants,  but  it  is  aLso  common  for  parasites  to  attack  numerous 
closely  related  species,  or  insects  with  similar  habits.     In  considering 
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the  inter-relationships  between  a  driven  host  and  a  jjiven  paraaite.  it 
must  he  reniemlM*red  that  this  relationship  is  intimately  connected 
with  the  status  of  all  the  host-insects  or  host-plants  of  the  ^iven  hiMt, 
and  with  all  the  co-hosts  of  the  ^iven  parasite,  and  all  of  the  host- 
plants  or  host-insects  of  th(»se  co-hosts.  Thus  in  the  boll  weevil  pnib- 
lem  the  weevil  has  only  one  f<K>d  plant  to  Im»  considered,  but  it  has 
twenty-thret»  primary  parasites,  three  of  whi<'h  are  sometimes  acciden- 
tally suiMTUumerary ;  alao  seven  pre<lators,  which  attack  the  boll  wee- 
vil or  its  parasites.  Two  parasites  are  known  to  attack  these  preda- 
tors. Forty-<ine  weevils  are  known  to  ser^'e  as  co-hosts  of  the  primary 
parasites,  some  of  them  harboring?  three  or  four  s|H»cies.  Twenty-one 
parasites,  unknown  to  the  l>oll  weevil,  attack  these  co-host  weevils. 
Ninety  species  of  plants  are  known  to  serve  as  hosts  to  the  forty-one 
eo-host  weevils.  The  relationships  do  not  stop  here,  for  we  know 
other  weevil  hosts  of  the  co-parasites  of  the  co-hosts,  and  also  other 
parasites  to  these  weevils,  and  finally  hyperparasites  on  some  of  these 
parasites. 

6.  Fungous  and  hartrrial  (Usrasrs.  Although  ver>'  little  is  known 
of  the  diseases  of  insects,  the  fact  remains  that  many  are  carried  off 
by  this  factor. 

III.  General  Factors  of  Control 

1.  (Ihnatf.  AI)ovc  all  other  factors  and  hohlin^^  a  definite  relation- 
ship to  each,  .stands  climate.  As  an  apency  of  mortality  it  displays 
its  |)owers  in  many  difTcrent  manners.  Frosts,  rains,  <lrou>rhts.  sun- 
shine, shade.  tliMKls.  storms  and  winds  may  Im»  fatal,  under  th<»  pro|)er 
conditifuis.  That  thew*  fa«*t<»rs  do  not  influence  (liflferent  si)ecies  in 
the  same  manner  is  well  known.  Th«'  l)oll  we«»vil  is  easily  kilhni  by 
the  direct  rays  of  tlie  sun  faliin^r  npon  it.  or  n|M>n  the  s<|uare  <*ontain- 
injr  it.  when  the  air  tem|MTatnre  is  in  the  nin4*ti(*s.  The  parasit<^  are 
not  so  easily  aflfected.  A  frost  in  November.  1!M)7.  killed  fifty-five 
|)er  cent  of  th«-  wervil  st«>r«*s.  Iiut  had  no  ap|»an'!it  cfTect  u|Mm  the 
parasit«*  staL'es  jiresrnt.  The  relative  fecundity,  lenjrth  of  ovi|N»sition 
peritMl.  ra)>i(lity  nf  (levrlo)>inent.  rapidity  in  siM|ue!ice  of  u'cnerations, 
proportion  nf  »<«-xes.  dissriiiiiijitiou.  mid  aestivation  or  lnbernati<»n  an* 
ilireeily  eontrn||«M|  hy  rjiniiitic  conditions,  and  more  or  l«»ss  arbitrary 
fornmhc  nin\  l»e  wnrkrd  nnt  after  mucli  study  to  represent  each  nda- 
tionshij).  .\t  thr  saint-  tiiiit-  rvrry  phint  and  aiiiinal  spcrii's  involve<l  in. 
the  driven  |»r«»h|eni  is  din^tly  controlled  by  the  same  (Conditions. 

2.  I'hinf  i  nnditinns.  The  con<lition  of  the  h<»st-plant  may  very 
$fn*atly  intbieiirr  x\w  L'lvm  jirobU'iii.  For  instance,  it  freipiently  hH|>- 
peiis  that  tile  eotton  plant  fails  to  form  a  complete  absciss  layer  Ih»- 
neath  an  injured  si|n;»r«'  «  r  liojl.  and  this  injured  |»art  therefore  is  al- 
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lowed  to  dry  and  hang.  Here  the  heat  is  not  so  great,  and  the  ants 
are  less  likely  to  find  the  weevil  stage  within,  but  the  sun-loving  Hy- 
menoptera  choose  this  situation  for  their  attack,  in  preference  to  fal- 
len squares.  Certain  varieties  of  cotton  mature  very  early,  and  hence 
drive  the  weevils  out  sooner.  Some  varieties  have  less  extensive  foli- 
age than  others  and  hence  permit  greater  mortality  from  the  jsun's 
rays.  Under  some  conditions  proliferation  also  destroys  the  immature 
stages  by  crushing.  Examples  of  these  kinds  abound  throughout  our 
literature.  The  protection  afforded  insects  by  the  plant  is  often  a 
great  protection  against  many  factors,  e.  g.,  the  protection  of  cotton 
bolls  compared  with  squares.  The  thickness  of  the  carpels  and  the 
mass  of  the  fiber  in  the  bolls  afford  considerably  more  protection 
against  cold  than  the  squares. 

3.  Cultural  conditions.  Insect  control  is  frequently  effected  by 
means  of  certain  cultural  or  field  practices.  In  the  boll  weevil  prob- 
lem it  is  possible  to  make  parasite  control  supplement  this  cultural 
control,  as  has  been  shown  in  my  paper,  previously  quoted.  Our  idea 
is  to  kill  all  of  the  boll  weevils  that  can  be  killed,  and  to  do  this  we 
must  add  every  factor,  which  can  do  even  a  little  bit.  The  parasites 
can  take  a  given  per  cent  which  can  not  be  touched  by^^^tn.v  given  cul- 
tural method  and  furthermore  are  facilitated  in  parfe^f  their  work 
by  definite  cultural  practice. 

4.  Food  supply.  In  a  general  way  the  amount  and  nature  of  the 
food  supply  of  an  insect  determines  its  size,  its  fecundity,  its  ability 
to  withstand  climatic  conditions,  the  rapidity  of  development,  and  its 
movements.     The  food  supply  is  in  turn  controlled  by  climate. 

5.  Duplicated  mortality.  It  goes  without  demonstration  that,  with  so 
many  factors  of  mortality  possible  in  the  case  of  a  given  insect,  there 
will  he  more  or  less  duplication.  Ants  carry  off  the  evidence  of  mor- 
tality by  both  heat,  fungus  and  parasites.  Parasites  attack  and  breed 
upon  hosts  already  killed,  and  upon  those  w^hich  would  have  been 
killed  by  other  factors.  Heat  kills  stages  which  would  have  been 
otherwise  killed,  and  in  fact  kills  these  other  agencies  also.  Never- 
theless it  must  be  considered  that,  whether  a  parasite  was  needed  or 
not  in  order  to  kill  a  given  stage,  having  done  so  it  is  capable  of  pro- 
ducing offspring  which  may  be  of  direct  and  positive  value. 
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THE  CITRUS  WHITEFLY  OF  FLORIDA  CONSISTS  OF 

TWO  SPECIES 

By  Dr.  E.  W.  Bemeb,  OaineMviUe,  Flo, 

That  the  citrus  whitefly  <»f  Florida  repreHeiitH  two  distin<*t  "»vi  «(.H. 
defined  species  is  a  fact  well  authenticated  by  careful  observations  now 
extending  over  some  months.  Each  species  has  been  found  by  itself 
in  several  localities  of  the  state,  but  both  species  may  occur  in  the 
same  locality  and  live  on  the  same  tree.  The  presence  of  a  delicate 
net,  consisting  of  hexagonal  meshes,  covering  the  eggs  of  whitefly  in 
certain  localities,  while  the  eggs  from  other  localities  were  perfectly 
smooth  and  glossy,  is  the  character  which  first  directed  the  writer  *8 
attention  to  the  subject.  Careful  comparisons  of  the  larvie  of  the 
first  stage  revealed  the  fact  that  the  larva  hatched  from  the  reticulated 
egg  develops  a  waxy  liorder  between  the  marginal  spines  about  as 
broad  as  the  length  of  the  shorter  spines ;  whereas  the  larva  hatched 
from  the  smooth  egg  develops  no  such  iHirder.  Differences  in  the 
number  of  marginal  spines  of  the  first  stage  Inrvn*  of  the  two  species 
have  also  been  noted,  together  with  differences  in  the  size  of  these 
larve.  \Vell-4narked  differences  lietween  the  larvie  of  the  fourth  stage 
and  also  between  the  pnpa»  have  been  rec<>gnizt»d.  One  or  two  charac- 
ters for  distinguishing  the  adults  also  appear  to  be  established. 

The  species  with  the  sm(K>th  eggs  is  no  doubt  the  i»ne  d(>scril>ed  in 
1893  by  Kiley  and  Howard  in  ** Insect  Lift**  as  Al€ifnnlcs  ritri  The 
species  with  the  reticulated  egg  appears  to  be  un(l<*sori)N*d.  It  is 
neither  Alufrodts  aurantii  Maskell,  -1.  marlatti  (juaintanre.  nor  A. 
spinifrra  (jnaintance.  livinjr  on  citrus  in  thi»  Northw(»stern  Himalayas, 
Japan.  an<]  Java,  n^spcrtively ;  nor  is  it  .1.  howanUi  QnaintatH't*.  from 
Cuba;  n«ir  any  otht*r  Ah*ynHl<*s  living  on  oitnis,  s<»  far  a^  tin*  writer 
has  bi*rn  al>l«*  to  di-trrniint*.  It  is  tli«*n*fon'  prol>ably  a  nrw  s|HHMeA, 
unl<*ss  it  is  sninr  hithrrto  little  known  spori«»s  dtwrilw^d  as  occurring 
on  oth«M*  plants  than  ritnis. 

That  thr  unfb^srrilircl  sprrii^s  in  qu^'stiDn  Jilso  exists  in  Louisiana  is 
rvi<l«'nt  fn»in  Pn»frss«ir  H.  A.  M<»rgan's  figun*  of  the  rotiralat<»d  egg;' 
but  Proffvior  MorL'an  was  evidently  n(»t  aware  of  the  existence  of  two 
types  of  eu'jrs.  repr«»si'ntinu'  tw«i  speeies  st-rinnsly  affoetintf  I'itniR.  He 
jrivfs  tlif  ih-init*  'Wh  tn'"*i*  s  tifrifnlH  •  Hilry.  MS.  »**  to  the  K|M»cieft 
(»l»sfrvf<l  \}\  him  in  I.ouisiana.  Thi*  iiiiinnsrrijit  here  refiTred  ti>  is 
evid«*nfly  the  niif  jatrr  published  in  **Instrt  Ltfr,'*  the  name  of  the 
insret  havinir  in  the  ni«'antiine  been  ehaiiirfd  to  AJf  ifrndcs  ritri. 

'S|H.||;iI    Mllllfrill   nf  til.'  I,M|llNillllll   .^tatf  Kxp«TlllH«!lt   StlltlOll.   l.Hi»3. 
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The  writer  plans  to  prepare  a  careful  description  of  this  new  species 
for  publication  in  some  entomological  paper.  The  foregoing  state- 
ments are  essentially  abstracts  from  a  paper  presented  by  the  writer 
before  the  Florida  State  Horticultural  Society  at  Gainesville,  on  May 
14,  1908. 


A    FLEA-BEETLE    ATTACKING   HOPS    IN    BRITISH 

COLUMBIA 

By  H.  J.  QuAYLE,  Whittier,  Col. 

A  Flea-beetle  {PsyUiodes  punctulata  Melsh),  which  occurs  widely 
over  the  northern  part  of  the  United  States,  but  hitherto  has  not  been, 
apparently,  a  very  important  pest  of  cultivated  crops,  has  been  seri- 
ously injuring  hops  in  British  Columbia  during  the  past  year  or  two. 
The  loss  this  year  in  the  Chilliwack  and  Agassiz  Valleys  is  estimated 
at  about  80%  of  the  crop. 

During  a  brief  visit  to  the  territory  in  July  it  was  the  writer's 
chief  mission  to  find  the  younger  stages  of  the  insect,  and  the  eggs, 
larvffi  and  pupae  were  consequently  taken  at  a  depth  of  from  three  to 
six  inches  from  the  surface  of  the  ground.  The  larva*  feed,  appar- 
ently, on  the  roots  of  the  hop  as  well  as  other  plants  growing  in  the 
yard.  But  they  are  not  restricted  to  the  growth  in  hop  yards,  as  may 
be  inferred  from  finding  the  beetles  widely  separated  from  any  hop 
vines.  The  adult  beetle  was  found  to  feed  upon  the  nettle,  potato, 
mangel  beet,  turnip,  dock,  lamb's  quarter,  pigweed  and  red  and  white 
clover,  as  well  as  upon  the  foliage  of  the  hop.  There  are  two  points 
that  militate  against  an  effective  remedy.  First,  the  continual  emerg- 
ence of  the  beetle,  making  a  contact  spray  or  mechanical  means  of 
capture,  such  as  jarring,  of  but  temporary  value;  and  second,  the 
rapid  growth  of  the  hop  vines,  making  frequent  repetitions  of  a  poison 
spray  necessary. 

Mr.  Thomas  Cunningham,  the  provincial  fruit  inspector,  and  Mr. 
Charles  Hayes,  of  the  Oregon  Station,  are  at  work  upon  this  insect, 
and  we  may  expect  in  the  near  future,  a  more  complete  knowledge  of 
its  life  history  and  the  remedies  available  for  its  control. 
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THE  EGGS  OF  EMPOASCA  MALI  LE  B. 

By  R.  L.  Webhtcb,  Amen,  Iowa 

Last  year,  while  connected  with  the  Minnesota  Experiment  Station, 
and  doing  some  work  with  the  apple  leaf-hopper,  EmjHfasia  mali  LeB., 
I  8UCce<H)ed  in  finding  a  number  of  new  facts  regarding  the  life  his- 
tory of  that  8i)ecie8.  During  the  present  year,  1908.  I  have  had  some 
opportunity  to  study  the  same  inRCH't  at  th(*  Iowa  station,  and  am  able 
to  offer  some  additional  data  e<mceming  the  egg  stage  (»f  this  leaf- 
hopi)er.  The  results  of  last  year's  work  were  given  in  a  pai)er  by 
Prof.  F.  L.  Washburn  at  the  Chicago  meeting  of  the  Association  of 
Ecimoniic  Entomologists,  and  were  published  in  the  April,  1908,  num* 
ber  of  the  Journal  of  Economic  Entomology. 

It  is  clear  that  the  winter  eggs,  and  those  of  the  rest  of  the  year,  are 
deposited  in  different  parts  of  the  tree.  On  young  apple  nursery 
stock  the  eggs  for  the  winter  are  deposited  in  the  bark  on  the  lower 
portion  of  tlie  trcN»s,  below  the  first  branchi»8,  and  form  tiny  pockets 
or  blisters  on  the  bark.  These  egg  blisters  I  found  at  All)ert  Lea, 
Minnesota.  May  20,  1907.  on  thre«»-year-old  apple  stock  at  the  Wedge 
nursery.  A  young  nymph  was  caught  in  the  act  of  emerging  fn»m 
one  of  th<*M*  egg  blisters,  so  there  is  no  <loubt  of  their  identity.  This 
year  I  havi*  found  similar  t^gg  blisters  on  apple  stcK'k  shipped  to  Ames 
(nnn  Shenandoah,  Iowa. 

In  Minn«*sota  last  year  Mr.  <i<M»rge  (r.  AinsltM'  found  similar  egg 
pockHs  on  an  ap|)le  trtM*  whieh  at  that  tiint*  wrn*  supposed  to  lie  thiwe 
of  EftiiHtasta  wn!i.  Thes»»  were  much  larger  than  thr  «»iifs  found  by 
mys<*lf  at  Albert  Lea,  and  I  now  think  that  they  wen*  the  e^gs  of  some 
Membraeid  whieh  had  oviposited  in  the  bark  <»f  the  apple  tree.  The 
egg  poeket  found  an<l  (b*s<Til)e<l  by  Mr.  Ainslee  measured  alMMit  1  mm. 
by  2  mm..  iiiu(*b  t(H>  larL'e  f(»r  a  nymph,  whieh  is  cmly  .8  mm.  long  in 
the  first  stjige.  Those  ejri:  poek(*tM  found  by  myself,  which  I  know 
certainly  to  l»e  tli<»si»  of  Empoasra  mali.  measured  .4  mm.  by  .75  mm., 
af>pn»xiinately. 

Mr.  Ainslee  fouml  last  year  in  September  egg  slits  in  the  |)etioleii 
<»f  apple  l#'av«»s  whieh  he  thouirht  to  be  those  of  Emiatasca  mali.  This 
olMw»rvation  I  have  1m»«mi  al»le  to  eorroboratf  during  the  past  summer. 
On  July  17th.  in  the  in.s<M'tary.  I  iiotieed  seV4*ral  young  Km|N>asca  of 
thf  first  nyniphal  statre  dead  on  the  |N*tiole  of  an  apple  leaf,  which  had 
lM»en  inun«-rsed  in  water  for  several  days.  On  l(M)king  elosely  over 
the  |K'tiolf  I  found  tiny  slits  in  the  epidermis  nrar  ea«*b  one  «if  the 
«b'a<l  hn)ipers.     TbfM*  uert>  Ji  mm.  in  l«*nL'tb  and  were  a  long  oval  in 
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outline.  The  long  axis  of  the  slit  was  parallel  to  that  of  the  petiole. 
Evidently  the  young  hoppers  had  emerged  from  the  egg,  but  were 
drowned  in  the  water  as  soon  as  they  had  gotten  out.  Later,  on  July 
26,  under  similar  conditions,  I  found  a  dead  nymph  of  the  first  stage 
which  was  only  half  way  out  from  the  egg  slit  in  the  petiole,  thus 
making  certain  that  the  true  egg  slits  had  been  found.  These  egg 
slits  were  foimd  in  the  green  twigs,  petioles  and  lower  portion  of  the 
mid  rib  of  apple  leaves. 

Dr.  Forbes  mentions  what  he  supposed  to  be  the  summer  eggs  of 
the  apple  leaf -hop  per  in  slight  swellings  in  the  petioles  of  the  leaves.' 
It  is  probable  that  the  egg  slits  found  by  Mr.  Ainslie  and  myself  are 
the  same  as  those  referred  to  by  Dr.  Forbes. 


ANNUAL    MEETING    OF    THE    ASSOCIATION    OF    ECO- 
NOMIC ENTOMOLOGISTS 

The  Twenty  First  Annual  Meeting  of  the  Association  of  Economic 
Entomologists  will  be  held  in  Baltimore,  Maryland,  December  28  and 
29,  1908.  A  further  announcement  giving  detailed  information  con- 
oerning  the  place  of  meeting  and  hotel  accommodations,  railroad  rates, 
etc.,  will  be  forwarded  to  all  members  about  the  first  of  November. 

As  it  is  desired  to  publish  the  program  of  the  meeting  in  the  next 
isvsue  of  the  Journal,  and  as  a  copy  is  also  desired  for  publication  in 
the  official  program  of  the  American  Association  for  the  Advancement 
of  Science,  it  will  be  necessary  for  members  desiring  to  present  papers 
to  forward  the  titles  so  that  they  can  be  in  the  hands  of  the  Secretary 
November  15. 

In  accordance  with  a  resolution  passed  at  the  last  meeting  applica- 
tion blanks  for  membership  have  been  printed  and  will  be  furnished  on 
request. 

Baltimore  furnishes  excellent  facilities  for  holding  a  convention, 
and  it  is  hoped  that  all  members  will  make  a  special  effort  to  be  pres- 
ent at  this  the  Twenty  First  Annual  Meeting  of  the  Association. 

S.  A.  Forbes,  President, 
Urban  a.  Ill 
A.  F.  3rB0E8s,  Secretary. 
Washington.  D.  C. 


iTwenty-first  Rep.  State  Ent.  IHInols,  1900.  p.  78. 
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ANNUAL  MEETING  OF  THE  ENTOMOLOGICAL  SOCIETY 

OF  ONTARIO 

The  Forty  Fifth  Annual  Meeting  of  this  society  will  be  held  at  the 
Agricultural  College,  Guelph.  on  the  5th  and  Gth  of  November  under 
the  pn^sidency  of  Dr.  James  Fletcher  of  Ottawa.  The  first  session 
will  l)e  held  on  Thursday  afternoon  and  the  meeting  will  continue 
during  that  evening  and  the  whole  of  the  following  day.  On  Thurs- 
day evening  a  popular  address  will  Ik*  givi'u  by  Dr.  Felt,  State  Ento- 
mologist of  New  York,  and  short  addn^sses  will  also  be  given  by  Preiii- 
dent  Creelman  of  the  College  and  Mr.  C.  C.  James,  Deputy  Minister 
of  Agriculture  for  Ontario.  At  the  morning  and  afternoon  meetings 
papers  will  be  read  by  various  members  of  the  society  on  a  variety 
of  topics,  l>oth  economic  and  scientific.  Visitors  from  a  distance  will 
be  very  heartily  welcomed,  and  any  papers  they  wish  to  bring  forward 
will  1)6  gladly  received.  Th<i8e  who  intend  to  be  present  are  requested 
to  inform  Pn)fi*S8or  Bethune,  Ontario  Agricultural  College,  Ouelph. 
Canada.  s<mie  time  during  the  w«»ek  previous  to  the  meeting,  and  to 
let  him  know  the  titles  of  any  papers  they  wish  to  present. 

C.  J.  S.  Bmir.xE. 


Scientific  Notes 

Shade  tree  work  in  Brookljm.  Tlie  w(»rk  of  thlB  rity  In  the  rare  uf  Its 
shade  treon  wam  extondotl  liiRt  year  tf»  Inolude  a  syMteiiintic  warfiiro  nuaiiist 
the  tiuiH<M*k  moth  (our  wopHt  «*neiny)  mid  otlier  iiiMH-tH.  In  tlu'  wliit«*r.  Hprlnff 
and  during  th«'  \uM  few  wrekn.  eKK  nm*<8e8  of  the  tusiUM'k  ninth  have  been 
co]!e4*ted  from  triH'M  ovit  a  larp*  an*«  and  Inirned.  Thr  owner*  of  adjoining 
property  have  Inn'h  askiNl  to  (lean  their  ffni-es  and  house  walln,  throufsh  the 
me<Huni  of  a  |)i»»ital  rani  ami  also  by  verlial  notltlratlon.  The  n^Bulta  have 
been  niont  entouraL'ink'  Th«M'r  app«>ars  rn  !»«•  a  rad  lai*k  of  know]e<l|^  among 
people  aH  to  the  *«linpli>!^t  nieihodx  of  raring  for  their  tre«*H  and  flKhthig  In- 
■eet  jwjitH.  Our  work  hi\^  thu«*  B<»rved  as  a  vitv  ffflelent  obj<*<'t  leanon.  If 
one  l8  to  Jiidui*  fmui  thi'  iiuni«*rous  letters  reiph'stln^  attention  fn»m  other 
MM-tlons  of  thf  <-ily  and  fhi*  hundreds  nf  qinTifs  regard iuK  inetliiidN  and 
formulav 

On  thf  hati-hiiii;  of  rh**  first  tinxMl  of  «':it4-rplilars  «'ariy  In  June,  all  the 
treiii  within  tli**  rlfuned  ar«'a  wrre  handtfl  witii  i-«»tt«iii  Imttln^  In  onler  to 
prevfiit  r«*infe>*tafl«in  hy  raterplllars  hat«-hinL'  fi'nni  I'^c  nias*<i'H  on  nelghlwr- 
iiiK  fffiii*-. 

A  hfrli*>  of  ihiMiiical  and  fltdd  tents  with  some  nf  the  imtst  iiiii>urtant  brands 
of  arNciiatc  i»f  li^ml  puri-has*'d  In  thi*  niark«*t  ri'v«»ai«»d  »oni«'  very  Important 
fans  ri'uardliiK  tho  wiirthh>s«»n(*s<«  of  some  that  wm*  thotiKht  genuine  and  the 
Ko<m1  ipiality   of   .ithiT-      Thi"    Iniormnilnn    will    pinv**   vrry    helpful    another 
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year.  Our  spraying  apparatus  will  also  be  increased  by  several  more  gas 
spraying  machines  and  many  barrel  pumps,  which  will  enable  us  to  treat 
all  the  trees  within  the  infested  area  within  a  very  short  time,  thus  destroy- 
ing the  larvae  when  still  young  and  most  susceptible  to  poison. 

The  past  season  has  been  a  bad  one  for  most  insects  and  many  species  have 
been  abundant  this  year  that  were  not  injurious  last  season.  The  elm  leaf 
beetle  has  been  controlled  by  spraying  with  arsenical  poisons  for  the  destruc- 
tion of  adults  and  larvae,  supplemented  by  destroying  the  pupae  with  kerosene 
emulsion  in  August.  The  bag  worm  was  very  abundant  in  certain  centers 
early  in  the  season,  and  serious  injury  was  averted  by  collecting  the  bags 
before  the  eggs  hatched. 

Several  rainy  days  during  the  winter  were  utilized  by  loftures  to  the 
men  employed  in  this  work.  Not  only  were  the  fundamental  prlnripl(»s  of 
arboriculture  presented  but  also  the  work  against  insect  pests,  their  character- 
istics, etc.,  were  duly  discussed.  Tliese  talks  were  copiously  illustrateil  with 
si)ecimons  and  coloretl  slides.  The  gypsy  and  brown-tail  moths  were  dis- 
cussed so  that  should  either  of  these  species  ever  invade  Brooklyn,  the  more 
intellljjent  of  our  men  might  be  able  to  identify  them  and  call  attention 
thereto.  The  beneficial  effects  of  these  meetings  have  been  proven  by  the 
numerous  "new"  insects  brought  in  for  identification,  and  by  the  better  grade 
of  work  done  by  the  men.  At  present  there  is  a  force  of  163  men  attending 
to  the  street  trees  of  Brooklyn  alone. 

J.  J.   Levisox,  Arl)oriculturi8t. 

Brooklyn,  X.  Y. 

Muscina  stabulans  (Fallen).  During  the  month  of  July,  1907.  my  wife 
in  preparing  beets  for  the  table  dlscovere<l  that  the  stems  were  infested  with 
maggots  and  called  my  attention  to  the  matter.  The  larvae  were  placed  in  a 
breeding  jar,  together  with  the  stems,  which  were  not  decayed  at  this  time, 
though  they  speedily  became  so.  The  larvae  began  pupating  on  July  14,  the 
first  fly  appearing  on  the  evening  of  July  22.  Dr.  L.  O.  Howard,  to  whom  the 
adults  were  submitted  for  identification,  pronounced  the  Insect  to  b6  the 
above  named  species.  They  were  all  undersized  Individuals  and  some  half 
dozen  or  so  were  reared  from  the  stems.  During  the  past  summer  I  found 
some  very  young  dipterous  larvae  upon  a  leaf  of  the  common  rhubarb  or  pie 
plant,  which  had  begun  to  decay.  There  Issued  therefrom  no  less  than  35 
full-sized  specimens  of  Mt^cina  8iabu1ans.  The  larvae  were  found  on  the  25th 
of  May  and  the  flies  t>egan  to  issue  on  June  10.  This  species  seems  to  be  most 
common  in  houses  about  Harrisburg  during  the  months  of  May  and  June, 
almost  completely  disappearing  by  July  1. 

W.  R.  Waltox. 


"The  mosquito  lit  on  the  sleeping  man. 

And  looked  for  a  place  to  drill, 
*The  world  owes  me  a  living,*  he  said, 

And  at  once  sent  in  his  bill." 

— Cornell  Alumtii  News. 
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CoUecdont  from  human  excreta.  The  following  species  of  Calyptene 
collected  by  the  writer  from  human  excreta  during  the  months  of  July 
AugUBt,  1907,  and  may  properly  be  added  to  the  list  of  such  fliea  gtTen  bjr 
Dr.  Howard  in  his  paper  concerning  the  Fauna  of  Humati  Excrement  TiM 
determinations  are  by  Mr.  CoquUlett  through  the  kindness  of  Dr.  Howard: 

Lucilia  tericata,  very  numerous,  collected  in  large  numbers. 

Lucilia  aylvarum,  found  but  sparingly. 

Phormia  regina,  rather  abundant. 

Anthomyia  radicum,  swarming  in  great  numbers. 

liy  endeavors  to  rc^r  auy  of  these  species  from  excrement  have  met  wl^ 
fiUlure  so  far.  In  the  rearings  made  during  the  past  summer  large  nttmbers 
of  a  hymenopterous  parasite  were  reared  from  the  pupe  under  obserratkm* 
Mr.  H.  L.  Viereck  has  identified  the  same  as  Aphacreta  muscae  (Aahm).  It 
Issued  in  one  instance  from  an  unidentified  species  of  Sarcophaga. 

W.  R.  WALTOir. 

Snow-white  linden  moth,  Enwtmof  9ub9iffnariu$  Hubn.  This  pest  was  i#> 
sponsible  for  serious  Injuries  to  beech  In  tbe  Catskllls  last  year.  BxtaoalT^ 
defoliation  occurred  in  both  the  Catskllls  and  the  Adirondacks  this  year.  TiM 
moths  have  been  exceptionally  abundant  over  wide  areas,  having  been  niiiiMr> 
ons  at  New  York,  Kingston,  Hudson  and  Utica,  and  also  have  attracted  atten* 
tion  In  Albany  and  Troy.  The  Insect  does  not  appear  to  have  been  espedally^ 
destructive  In  the  last  two  named  localities.  It  may  be  recalled  that  this  spa- 
des was  well  known  as  a  shade  tree  pest  ab<»ut  1870.  and  has  been  remarkaMe 
chiefly  in  later  years  be<*au8e  of  its  scarcity.  This  unusual  outbreak  Is  cer- 
tainly worth.v  of  more  than  imsHitifc  notice.  The  KimliNh  sparrow,  as  Is  wM 
known,  feeds  readily  upon  the  moths  and  undoubtedly  Ik  an  imiiortant  factor 
in  preventing  extensive  injuries  to  shade  trees. 

B.  P.  Felt. 

Aphid  on  Gladioli  Bulbs.  A  unique  Injury  by  a  plant  louse,  referable  to 
the  genus  Aphitt,  was  brought  to  attention  laMt  spring;.  Tlie  aphlds  breed  la 
large  numbers  on  the  base  of  the  bulbs  an>uiid  the  origin  of  the  roota»  be- 
ginning In  early  spring  as  tttum  as  the  tem|>erature  of  the  Htorage  warehooee 
warms  up  and  continuing;  to  repn>du<-e  till  toward  the  end  of  July.  The  Insect 
is  so  abundant  on  certain  varicti<*8  as  to  almost  till  with  exuvite  many  of  tiM 
Interstices  in  small  lioxes  cnintaining  a  d««en  or  so  bulbs.  Exuvls 
plant  lice  ran  Ih*  swept  up  in  large  numlx^rs  in  a  badly  infested 
Bulbs  aflre(te<l  by  this  inMe<t  are  sirkly.  weakenecl  and  may  fail  to  flower. 

E.    P.    FEMt* 
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OFFICIAL  ORGAN   OF  THE  ASSOCIATION   OF  ECONOMIC   ENTOMOLOGISTS 


OCTOBER,  1908 


The  editors  will  thankful] j  receive  news  items  and  other  matter  likely  to  be  of  in- 
terest to  subscribers.  Papers  will  be  published,  so  far  as  possible,  in  the  order  of  re- 
ception. All  extended  contribations,  at  least,  should  be  in  the  hands  of  the  editor  the 
first  of  the  month  preceding:  publication.  Reprints  of  contributions  may  be  obtained 
at  cost.  Minor  line  figures  will  be  reproduced  without  charge,  but  the  engraving  of  larger 
illustrations  must  be  borne  by  contributors  or  the  electrotypes  supplied.  The  receipt 
of  all  papers  will  be  acknowledged.— Eds. 

The  accurate  characterization  and  delineation  of  destructive  insects 
is  one  of  great  importance  to  the  economic  entomologist.  We  believe 
that  the  policy  of  the  Journal  should  be  rather  broadly  construed  in 
this  matter,  and  it  is  therefore  a  pleasure  to  present  in  this  number  a 
well  illustrated,  descriptive  paper  by  Prof.  Gillette — the  first  part  of 
an  important  contribution  to  our  knowledge  of  certain  destructive 
plant  lice.  This  article  is  quite  distinct  from  the  usual  and  highly 
serviceable  economic  account ;  nevertheless  papers  of  this  character  are 
most  useful  to  the  practical  entomologist  who  is  frequently  called  upon 
to  discriminate  between  closely  allied,  injurious  forms.  General  sys- 
tematic papers  are  very  serviceable,  but  comparative  descriptions  of 
all  stages  such  as  given  in  the  above-mentioned  article  will  do  much  to 
make  our  identifications^  more  accurate.  We  hope  that  others  will 
give  attention  to  this  more  technical  side  of  economic  entomologj'. 

The  next  session  of  the  Association  of  Economic  Entomologists  is 
not  remote,  and  the  editor  takes  this  opportunity  of  calling  attention 
to  the  desirability  of  having  papers  written  out  prior  to  presentation. 
The  Journal  was  started  primarily  for  the  purpose  of  affording  a  more 
prompt  means  of  publication  for  the  proceedings,  and  this  end  can  be 
attained  only  by  the  cooperation  of  all.  The  period  between  the  meet- 
ing and  the  issue  of  the  first  number  in  1909  is  limited,  and  unless 
the  major  portion  of  the  papers  are  in  the  hands  of  the  secretary  at 
the  close  of  the  meeting,  the  prompt  issue  of  the  proceedings  will  be 
R  matter  of  considerable  difficulty.  We  trust  that  all  those  contem- 
plating the  preparation  of  papers  will  bear  this  in  mind. 
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Revie^vs 

Report  of  the  Government  Entomologist  for  the  jrear  1807« 
1908,  by  C.  P.  Ix)i'NSBrRY,  p.-4;>-r>7. 

This  Rummarizod  report  ahown  that  a  large  nmoiiiit  of  work  h«ff  been  per- 
foniied  durinfc  the  pant  twelve  months.  Nursery  iDHpe<*tlon  oociipied  conwid* 
erable  time  and  is  briefly  considered,  together  with  a  discussion  of  mesmircs 
for  excluding  undetdrable  stock.  A  number  of  destructive  insects  are  brtettj 
noticed  and  a  most  interesting  method  of  destroying  ItKnist  swarms  by  sfinijr- 
ing  with  an  an<enl(^l  p<»iRon  is  discussed  in  m»me  detail.  Ckinslderable  tipmfem 
Is  devoted  t<i  a  Plasmoparn  or  downy  mildew  nffecting  grape.  Brief  obaar 
▼ations  are  given  iiU/thc  value  of  the  codling  moth  parasite.  CaiUepkimUeB 
me99or,  introduced  several  years  ago  into  California.  Attempts  have  be«i 
made  to  secure  the  intn>duction  into  South  Africa  of  a  red  scale  parasite  fnNB 
California. 

South  Afri<*a  offers  immenne  opp^irtunlties  to  the  economic  entomolociet, 
since  he  ban  to  do  with  a  fauna  almost  unknown  to  the  prai*tlcal  sdeiitlst. 
Thoee  acquainted  with  the  brilliant  w<»rk  of  Prof.  Lounsbury  in  the  study 
of  African  ticks  and  other  inJuriouH  insects,  and  iNtsMOKMing  some  knowledftt 
of  the  possibilities,  will  ngrei*  with  the  reviewer  that  It  is  a  mistake  and  dia* 
tictly  unwise  to  innist  that  the  entom«>loglHtV  rep(»rtN  be  cut  down  to  mem 
sammarized  statenients,  a.^  haH  Ihvu  true  in  the  caxe  under  conslderatleB 
during  the  paj«t  three  years.  R€«f»rd8  of  extended  investigations  can  not  be 
stortMi  to  advantage  in  manuHcri|:t  form.  There  Is  always  grave  danger  that 
Important  ot«ervationN  may  tliuM  be  burled  beyon«l  recovery.  The  results  of 
studies  Hhould  l»e  publinhed.  in  order  that  th(\v  may  b<H*ome  available  to  otlieiv 
working  alon»;  th«'  same  lines.  Tlicy  in  turn  would  lie  of  service  to  llie 
original  Investigator,  aUu-v  tlie  truth  U  .h«'1(1oiii  fully  <»f(tabliKhed  by  one 
serit*s  of  experiments,  but  rather  l>y  a  iiunit»er  of  stiitlentM.  each  testing  the 
resultM  of  the  others.  TIiohc  i*ognizant  of  the  imnH'n^te  numler  of  injurfoiie 
luKei'tx  and  the  variations  In  their  hnbiis  and  m<*thodH  of  work  will  agree  Is 
emphaMizing  most  Htn»iiKly  tlie  value  of  iiluHtration*<  as  a  necessary  supple> 
ment  to  the  text.  Frequently  the  figure  if  a  dCKtruciive  fonn  leads  a 
to  €*onHult  accounts  which  would  otherwise  Im*  ignored.  An  ent«imoh)glcal 
unable  to  Issue  w«*ll  ilhiHtrat«il.  detailed  afcoiintK  nf  Its  work  has  Its 
fulness  circums4TiiKMi  in  a  most  deplorable  manner. 

E.  P.  r. 

Preliminary  Report  upon  Experiments  with  Powdered  Anenate 
of  Lead  as  a  Boll  Weevil  Poison,  l»y  \Vii..\i«>n  Nkwki.l  and  T.  G. 
Kakbkk.  Circular  \n.  2',\.  State  Onp  Pest  CoiiuniKsion  of  Ixtuiaiana, 
liNlH.  40  |»|> 

ThN  circular  vi\\**^  a  brief  Hummary  of  the  re*»ults  •.#*<unM|  by  using  Paris 
Ore^Mi  for  c(intn»lllnK  the  ImiII  wi*«*vll  In  Texas  and  l^aiisiana  since  this  Inaact 
has  tie«^»me  a  serious  pe^t.  A  statement  of  the  results  of  field  and  i*age  eoi* 
p<*rlnientH  in  LotiiHiana  Ih  given.  Tlie  work  1«>«I  to  the  exiN»rimental  ttat  of 
powdered  arrMMiate  of  lead  In  the  *ipring  of  l^nn.  The  results  of  a  serlea  ef 
caj:e  experiments  when*  tills  Hub*lan«'«»  was  u-***!  are  reiMirted.   but   the 
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on  the  field  experiments  will  be  published  later.  In  the  cage  experimeDts  70 
per  cent  of  the  weevils  pret^ent  were  destroyed  by  applying  powdered  arsenate 
of  lead  just  before  the  squares  were  formed,  at  the  rate  of  1*^  pounds  per 
acre.  The  use  of  this  substance  also  proved  cheaper  and  more  effective  than 
Paris  Green  In  controlling  the  cotton  caterpillar,  Alabanui  argillacca.  The 
circular  sets  forth  that  the  application  of  poison  can  be  (H)nsidered  as  only 
one  of  the  methods  of  controlling  the  boll  weevil.  The  results  secured  should 
be  of  great  value  to  the  cotton  planters  of  Louisiana  and  the  South. 

A.  F.  B. 

The  Mound-Building  Prairie  Ant,  by  T.  J.  Headlee  and  George 
A.  Dean.  Kansas  Agricultural  Experiment  Station  Bui.  154,  1908, 
p.  165-80. 

This  bulletin  makes  substantial  n<1ditions  to  our  knowledge  of  the  life  his- 
tory and  habits  of  this  ant,  Pogonomyrmcx  occulvntalis  Cress.,  a  species 
which  has  proved  of  some  economic  Importance  because  of  Its  Injuries  to 
grain  fields  and  also  on  account  of  the  annoyance  Inflicted  upon  man  and 
domestic  animals.  Experiments  have  resulted  In  perfecting  a  modification  of 
the  usual  treatment  with  carbon  bisulfid,  in  that  an  inverte<l  tub  Is  used  to 
confine  the  volatile  insecticide.  There  are  a  number  of  excellent  illustrations, 
but  unfortunately  they  and  the  general  appearance  of  an  otherwise  most  ex- 
cellent bulletin  are  somewhat  marred  by  the  Illustrations  being  on  a  poor 
grade  of  paper. 

E.  P.  F. 

State  Crop  Pest  Commission  of  Louisiana,  Second  Biennial  Re- 
port of  the  Secretary  for  the  years  1906-1907,  by  Wilmon  New- 
ell, 1908.  p.  1-81. 

This  summarizetl  acH'ount  of  two  years*  work  shows  that  much  has  been 
accomplished.  The  major  portion  of  the  time  has  been  given  to  the  study 
of  the  more  important  pests,  such  as  the  cattle  tick,  boll  weevil,  white  fijr 
and  Arjjentine  ant.  Nursery  insi>ectlon  Is  another  very  im|K)rtant  line  of 
work.  Tlu»  reiK)rt  shows  that  the  entomologist  has  at  his  disposal  the  ser- 
vices of  five  assistant  entomologists,  In  addition  to  a  clerical  staff.  These 
men.  in  cfwiperation  with  the  United  States  Department  of  Agriculture,  have 
done  much  toward  bettering  entomological  conditions  in  the  southern  states. 
The  report,  together  with  the  fourteen  circulars  bound  therewith,  as  an 
appendix,  are  well  printed,  excellently  illustrate<l  and  most  <M)mmendable  on 
act-omit  of  the  clear,  succinct  style. 

E.  P.  F. 

A  Record  of  Results  from  Rearings  and  Dissections  of  Tachi- 
nidae,  h\  Charles  H.  T.  Townsend,  U.  S.  Dept.  Agric,  Bur.  Ent. 
Tech.  S.  12.  Prt.  6,  1908,  p.  95-118. 

This  bulletin  is  an  extremely  important  addition  to  our  knowledge  of  the 
Tachinidse.  a  compact  group  which  many  entomologists  have  tacitly  assumed 
to  possess  much  similarity  in  habit.  Mr.  Townstmd's  Investigations  show 
such  to  be  very  far  from  the  case.     A  most  striking  result  Is  his  confirmation 
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of  Sasaskl's  discoTery  of  the  leaf -otI position  habit.  It  occurring  not  onljr  to 
exotic  forms,  but  also  In  a  number  of  native  species.  Aside  from  the  wM 
known,  and  commonly  supposed  characteristic,  hostoviposltion  habit  of  mmujT 
species,  Mr.  Townsend  describes  supracutaneous  hosManrlposlUon,  mabtMtr 
aneous  host-larvipositlon  with  an  accompanying  acute  ovipositor,  and,  nMMt 
interesting  of  all,  leaMarvipositlon.  This  bulletin  likewise  records  rmnMXkr 
able  variations  in  the  habits  of  the  larvae  in  different  stages.  The  variatkias 
in  the  number  of  generations  annually  and  differences  In  liablt  are  not  oiiljr 
interesting  to  the  mMentist  but,  as  sho^-n  by  Mr.  Townsend's  oboenratkMM» 
are  of  great  importance  to  the  biologist  engaged  In  establishing  or  propagsl* 
ing  these  forms.  The  experiments  In  providing  species  producing 
one  generation  with  alternate  hosts  is  another  exceedingly  practical 
A  most  Intimate  knowledge  of  parasites  is  a  necessity  If  the  imported  flMir 
terlal  Is  to  be  used  to  the  best  advantage.  The  entire  bulletin  la  a  cvedlt 
to  all  concerned  In  the  investigations  as  well  as  to  the  bureau  baring  duurgv 
of  tlie  work.  It  is,  we  trust,  but  the  precursor  of  a  more  extended  dliciwlMi 
of  this  group,  and  probably  the  forerunner  of  equally  valuable  contrllmtiom 
to  our  knowledge  of  other  groups  of  parasites  and  other  natural  snemtaa. 
It  illustrates  In  an  emphatic  manner  the  necessity  of  exhaustive  atndlaa  of 
the  biology  and  various  stages  of  economic  insects,  and  suggests  most  atfoiigljr 
that  an  extremely  rich  field  awaitn  the  student  of  biology  In  varloiia  SOIH 
poaedly  well  known  groups. 

B.  P.  r. . 

Third  Annual  Report  of  the  Sute  Entomologist,  1907,  by  E.  F. 
HiTCHiNOS,  Maine  State  Department  of  Agriculture,  1908,  p.  1-105, 
plates  20. 

Tbls  report  as  Imllrated  u|)on  its  title  pago,  deals  largely  witb  the  IHMQr 
and  brown-tail  moths,  besides  discussing  a  number  of  attractlTO  or  da> 
■tructlve  species.  A  detailed  account  of  the  work  is  given,  the  metboda  to> 
Ing  similar  to  those  In  vogue  In  Massachusetts.  A  number  of  excellent  plataa 
•  Illustrate  this  feature  of  the  reiwrt.  The  entomologist  reports  QpoQ  tb« 
nursery  insiM»ctlon  work.  glvi«  inter«*sting  notes  ufMin  birds,  and  SOOM  d»* 
tails  relating  to  the  extilhition  of  Insect  colle^^tions  at  state  fair*.  Aa  vat- 
usual  feature  for  an  entouioloci<*al  re|)ort  is  an  essay  on  apple  orofaardlns,  la 
which  consi<]erable  attention  Is  f^ivcn  to  various  fertilizers,  manures,  mollKMla 
of  trimming,  grafting,  thinning,  etc..  in  addition  to  a  dlKcusslon  of  iooia  of 
the  principal  inJuriouM  ins(H*ts  and  fungous  diseanes. 

B.  P.  F. 

The  More  Important  Insecta  Affecting  Ohio  Shade  TrMii»  bgr 

J.  S.  Hoi'SKK.  Ohio  Agricultural  KxfXTinicnt  Station  Bull  194,  U08» 
p.  169-24;^.  21  \}hiU^. 

This  bulletin  comprises  m«n<t  excellent  Huiiiniarizod  dlM^uKKlona  of 
the  more  Injurious  Hpeci4*s  aflre<*ting  shade  trees  in  Ohio.     The  Int 
matter  dis<*usNes  the  ne<'essit>'  of  and  diftlrulties  In  contr«»lllng  InaicC  : 
cities  and  (»niphasiz(*s  the  advisability  of  niunirlpni  W(»rk.     It  also 
the  relative  Immunity  of  tree^t  from  inse<*t  injiirlc»(  and  advises  nilgo<l 
ing.     A   n«*u'  shade  trc«»  |M*st   noti<*«*(l   is   tti«*  ratMlpa   bud   tniat,  Oe 
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catalpae  Comst.  The  bulletin  closes  with  a  discussion  of  spray  apparatus 
and  of  the  standard  contact  and  Internal  Isecticldes.  The  plates  are  com- 
posed mostly  of  original,  well  selected  figures.  The  process  illustrations 
would  have  been  materially  improved  had  they  been  printed  upon  a  better 
grade  of  paper.  The  bulletin  a8  a  whole  is  most  commendable  and  should 
prove  of  great  service  to  all  interested  in  shade  tree  protection. 

E.  P.  P. 

How  Insects  Affect  Health  in  Rural  Districts,  by  L.  O.  Howard, 
U.  S.  Department  of  Agriculture,  Farmers*  Bulletin  155,  1908,  p. 
1-19.  16  figures. 

This  authoritative,  summary  discussion  deals  particularly  with  mosqui- 
toes as  carriers  of  malaria  and  yellow  fever,  and  with  the  house  fly  as  a  dis- 
seminator of  typhoid  fever.  The  comparative  discussion  of  the  sanitary  con- 
ditions prevailing  in  city  and  country  is  a  particularly  valuable  feature. 


Current  Notes 

Conducted  by  the  Associate  Editor 

During  tlie  past  summer  several  members  of  this  association  have  been 
honoreil  in  foreign  countries.  Among  these  the  following  should  Xve  men- 
tioned: Prof.  Wm.  B.  Alwood,  Charlottesville,  Va.,  has  been  awarded  a  sil- 
ver medal  and  diploma  of  the  Sooi6t6  National  d'Agriculture  de  France,  and 
the  president  of  the  French  Republic  has  conferred  upon  him  the  cross  of 
Officer  du  Mdrite  Agricole. 

Dr.  L.  O.  Howard,  chief  of  the  Bureau  of  Entomology,  has  been  made  an 
honorar>'  memi)er  by  the  Soci^t4  National  d'Acclimatation  de  France. 

An  entomologist  highly  honored.  It  is  very  gratifying  to  note  that  Dr.  W. 
J.  Holland,  member  of  the  Association  of  Economic  Entomologists  and  former 
chancellor  of  the  Western  University  of  Pennsylvania,  now  director  of  the 
Carnegie  Museum,  has  been  recently  honored  by  both  Emperor  William  of 
Germany  and  President  Fallieres  of  the  B'rench  Republic,  who  conferred  upon 
him  the  orders  of  the  Knight  of  the  Crown  and  Officer  of  the  Legion  of 
Honor.  Doctor  Holland  is  the  first  man  in  the  United  States  to  be  thus 
doubly  honored.  These  decorations  will  be  worn  by  Doctor  Holland  only 
on  very  special  occasions,  since  we  do  not,  like  Europeans,  make  a  practice 
of  wearing  such  Insignia  on  public  occasions.  Brother  entomologists  will 
unite  with  us  in  congratulating  Doctor  Holland  upon  the  high  honors  which 
have  befallen  him. 

Mr.  G.  D.  Smith,  a  graduate  of  the  Louisiana  State  University,  class  of 
1908.  has  been  appointed  assistant  entomologist  to  the  Louisiana  State  Crop 
Post  Commission. 

Mr.  R.  C.  Treherne  of  the  Ontario  Agricultural  College,  who  has  been  em- 
ployed by  the  Louisiana  Crop  Pest  Commission  as  temporary  assistant,  has 
returned  to  Guelph,  Canada,  to  complete  his  course  of  study. 
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Mr.  W.  F.  FiKke.  who  wan  In  charge  of  the  Oyp8>'  Moth  Pamslte  Laboratorr 
at  Melrom  Highlands,  Mass.,  sailed  for  Europe  August  25.  He  will  trmvtf 
in  England  and  France,  visiting  the  museums  and  securing  infonnatloii 
which  will  be  of  especial  value  in  the  work  of  Importing  parasites  of  gnwr 
and  brown-tall  moths. 

Mr.  Charles  W.  Flynn,  who  Is  taking  a  medical  course  at  the  Unlveraitjr  oC 
Pennsylvania,  has  been  employed  during  the  summer  by  the  Bureau  of  B»- 
tomolog>'  as  temporary  assistant  in  the  cotton  boll  weevil  ioTestigatiima. 

Mr.  W.  Harper  Deane  has  been  appointed  special  field  agent  of  the  Buraitt 
of  Kntomology,  and  will  be  connected  with  the  Investigation  of  cereal  and 
forage  crop  insects. 

Dr.  Jas.  A.  Nelson,  formerly  honorary  fellow  In  entomology  and  liiYert«- 
l^rate  zoology  at  Cornell  University,  has  accepted  an  appolntmeot  witli  the 
Bureau  of  Entomology,  Washington,  D.  C,  and  will  Investigate  certain  prob- 
lems in  the  embryology  of  the  honey  bee. 

Dr.  E.  F.  Phillips  and  Dr.  O.  F.  White  of  the  Bureau  of  Entomology  apeot 
the  summer  in  southern  California,  carrying  on  experiments  in  treatlii|| 
American  foul  brood. 

Mr.  Burion  M.  Gates  and  Mr.  A.  II.  McC'ray.  who  have  been  emfdojed  la 
the  agricultural  Investigations  of  the  Bureau  of  Entomology,  were  granted 
a  furlough  October  1.  The  former  will  attend  Clark  University  and  the  lat- 
ter will  finish  his  course  at  the  Ohio  State  University. 

Mr.  Robert  Newstead,  lecturer  in  economic  entomology  and  paraaltoleCF 

in  the  Liverpool  School  of  Tropl<*al  Medicine,  will  visit  Jamaica  in  NoTembar 
to  investigate  the  ticks  and  otht^r  Insects  which  transmit  animal 


At  a  recent  meeting  of  the  Association  of  E^-onomic  Biologists  held  at  Bdln- 
burg.  Mr.  A.  E.  Shipley,  president  of  the  association,  delivered  an  addreaa  oa 
••Rats  and  Their  Parasites." 

Mr.  W.  R.  Thompson,  who  has  been  employed  during  the  summer  at  tte 
Gypsy  Moth  Parasite  Lalxiraitory,  Melrone  Hi):hlands.  Mass..  has  retamed  to 
Ouelph.  Ontario,  to  flnisli  his  (*ourse  at  the  Ontario  Agricultural  Gollecew 
where  he  Is  specializing  In  economic  entomology. 

Mr.  Douglas  H.  demons,  who  has  for  the  past  two  years  l>een  employed 
at  the  same  latioratory.  has  l)e4Mi  appointed  assistant  in  the  DlTialdl  of  la- 
aecis  at  the  V.  S.  National  Museum.  Washington.  D.  C.  He  will  work  prlael> 
pally  on  the  coleoptera. 

MftiU*d  Oct<^r  15.  1908. 


JOURNAL 

OF 

ECONOMIC     ENTOMOLOGY 

OFHCIAL  ORGAN  OF  THE  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 

Vol.  I  DECEMBER,  1908  No.  6 


A    EUROPEAN    ANT    (MYRMICA    LEVINODIS)    INTRO- 
DUCED INTO  MASSACHUSETTS 

It  is  surprising  that  very  few  ants  have  been  introduced  into  North 
America  from  Europe,  notwithstanding  the  great  facilities  for  trans- 
portation between  the  two  countries,  the  similarity  of  their  climatic 
and  physiographic  conditions  and  the  close  aflSnities  of  their  ant- 
faunas.  One  species  only,  Tetramorium  cespitum^  has  been  recorded 
as  of  European  provenience,  and  this,  though  of  many  years'  resi- 
dence among  us,  is  still  confined  to  the  Atlantic  States  (Connecticut 
to  Maryland).  I  have  recently  come  upon  a  second  ant  which  must 
have  been  introduced  into  Massachusetts.  Early  in  September  I  found 
a  large  colony  of  Myrmica  leuinodis  Ny lander  in  the  grass  at  the  edge 
of  the  Arnold  Arboretum,  a  few  steps  from  the  Bussey  Institution,  at 
Forest  Hills,  Mass.  The  workers  were  attending  plant-lice  (Aphis 
sp.  near  rumicis)  on  a  few  stalks  of  Chenopodium  album  very  near 
their  nest.  Some  days  later  a  second  colony  was  discovered  at  the 
edge  of  Franklin  Park,  about  a  mile  from  the  Arboretum.  Early  in 
October  a  third  colony  was  seen  on  a  lawn  near  the  postofBce  in 
Jamaica  Plain.  Though  by  no  means  common,  it  is  certain  that  this 
ant  has  begun  to  spread  over  the  country  about  Forest  Hills. 

M.  levinodis  was  formerly  regarded  as  one  of  a  number  of  sub- 
species of  a  single  circumpolar  species,  Myrmica  rubra  L.  Emery^  has 
recently  raised  the  subspecies  scabrinodis,  sulcinodis,  etc.,  to  specific 
rank,  but  has  retained  levinodis  and  ruginodis  as  subspecies  of  rubra. 
It  is  clear,  as  he  remarks,  that  Linn6  must  have  described  one  or  both 
of  these  forms  as  rubra,  since  he  introduced  into  his  diagnosis  the 


'Beitrage   zur   Monographie  der  Formiciden   des   palftarktisohen   Faunen- 
geblets.    Deutsch.  Ent.  Zeltsehr.,  1908,  pp.  166-182. 
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words  '^pcssimc  nostraium  pungit/'  and  it  is  now  known  that  none 
of  the  other  European  or  North  American  forms  of  Myrmica  (except 
rubida  and  mutica,  which  form  a  group  by  themselves)  has  well-devel- 
oped stinging  powers.  As  there  are  no  means  of  telling  to  which  of 
the  two  forms  Linne  referred,  and  as  they  are  connected  by  numerous 
intermediate  varieties,  known  to  European  myrmecologists  as  levino- 
dis-ruginodis,  we  had  best  adopt  Emery's  interpretation. 

A  few  years  ago  I  described^  a  form  of  levinodis  from  Woods  Hole, 
Mass.,  as  var.  hrucsi.  On  comparing  workers  of  this  and  of  the  levi- 
fhodis  from  Boston  with  workers  from  a  number  of  colonies  from 
various  parts  of  Eiirope  (Scotland,  England,  Norway,  Sweden,  Ger- 
many, Austria,  Switzerland  and  Russia),  I  find  that  the  Boston  speci- 
mens are  indistinguishable  from  the  typical  Old  World  form.  They 
are  yellowish,  with  brownish  head,  feebly  sculptured  head  and  tho- 
rax, and  with  smooth  and  shining  epinotal  declivity  and  postpetiole. 
These  characters  will  serve  to  distinguish  levinodis  from  any  of  our 
American  ^lyrmicas.  The  workers  of  the  var.  bru^si  have  the  head 
and  thorax  somewhat  more  coarsely  rugose,  and  the  postpetiole,  though 
Km(M)th,  is  subopaque,  so  that  this  variety  is  nutre  like  some  of  the 
Eur(»pean  intermediates  between  hvinodis  and  rugitwdis.  The  males 
of  brucsi,  however,  have  pnuninent,  suberect  hairs  on  the  legs,  like  the 
mal<*s  of  the  true  hvifUfdis. 

I  l)elieve  there  <'an  l)e  no  d<»ubt  that  both  the  Boston  and  Woods 
Hole  .speeiiiiens  are  the  (»fTspring  of  females  that  were  accidentally 
imported  from  Kurope.  Tlie  iiuithers  (»f  tlie  I^ist(»n  colonies  were  in 
all  prol>ability  intriMbK'ed  into  the  Arnold  Arboretum  with  European 
trees  or  slinibs.  and  as  tlie  few  eolniiies  oliserved  by  Mr.  C.  T.  Brues 
and  niysflf  at  Woods  I  loir  o<'eupied  a  very  eireumscribed  locality 
adjoining  .Mr.  F'ay's  n»se  trardi-n.  they  pmliably  had  a  similar  history. 

-F'orel  has  di-siribe<i  two  subspiM'irs  of  rubra  from  North  America 
as  hfolfrinntlis  and  rhmnplnini,  and  if  tliest>  l>e  rt>^nirdt*d  as  indigenous 
to  tbt*  eountrv.  it  is  cltar  that  the  .Massaelinsetts  eolonies  of  lex*inodis 
and  hrutsi  niJL'ht  In-  similarly  interpreted.  The  Swiss  myrmecoloffist 
statfs  tliat  M  n»nh  vimuhs  was  intro<lueed  into  Hamburg  "from  New 
York  witfi  iris  piots."  The  worker  is  (b-s«-ribed  as  having  thicker  and 
short«'r  antiMiiia*  tlian  the  tvpii'al  I*  viuodis.  with  more  decidedly  bent 
seapes.  a  shortir  petioh*.  witli  nrarly  strait'ht  anterior  declivity  and 
somewhat  ruarsir  ei'pliali*'  and  tliorari«*  sculpt nrt'.  As  I  have  never 
bft-n  aM«*  to  find  any  form  of  hnmnlis  in  New  York  state,  and  as  the 

•N«-w   Aiit-*  fn.iii  N.w  KiiL-Iaml      I»s\.»>f.   XIII.  r.»'":    n»    "'^  4K  pi.  IV. 
riiriiiJi-hliMi    i|r*>    h:iriirliistiii-i>iii  hi'ii    Mii<>«Mitii<«    /ii    Miiintiiiri:.     Mltthell.    aOB 
fl    iiatnihi'^t.  Mii>    Haiiiti    XVI II.  I'.hii    |,|.    j",  vj 
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iris  roots  in  which  Forers  form  were  found  may  have  reached  Ham- 
burg from  Japan  or  Siberia  by  way  of  New  York,  I  am  not  convinced 
that  }i€olevinodis  is  an  American  insect.  M,  champlaini  was  taken 
by  Forel  himself  in  a  meadow  near  Quebec.  The  worker  of  this  sub- 
species is  described  as  being  very  similar  to  that  of  neolevinodis,  but 
as  having  teeth  instead  of  spines  on  the  epinotum.  The  sculpture  of 
the  head  and  thorax  is  coarser  than  in  the  European  ruginodis,  the 
petiole  and  postpetiole  are  smooth  except  for  a  few  lateral  furrows, 
and  the  antennae  are  as  short  as  those  of  neolevinodis  or  even  shorter. 
As  Quebec  has  long  been  in  direct  and  intimate  communication  with 
Europe,  it  is  not  at  all  improbable  that  M.  champlaini  is  merely  a 
rather  pronounced  imported  variety  of  levinodis.  Finally,  I  may 
state  that  although  I  have  brought  together  a  very  large  collection  of 
Myrmicas  from  all  parts  of  temperate  North  America,  I  have  never 
been  able  to  find  any  forms  allied  to  levinodis  except  the  two  men- 
tioned above.  I  am  therefore  of  the  opinion  that  the  true  M,  rubra, 
as  recently  defined  by  Emery,  is  not  indigenous  to  North  America. 

The  preceding  remarks  have  merely  a  theoretical  bearing,  but  the 
introduction  of  Af.  levinodis  into  the  United  States  may  have  some 
economic  importance,  for  this  ant  is  the  most  disagreeable  of  the  pale- 
arctic  Myrmicas.  It  forms  much  more  populous  colonies  than  scabri- 
nodisy  sulcinodis,  brevinodis  and  their  numerous  varieties,  and  its 
workers  are  aggressive  and  sting  severely. 

It  is  very  fond  of  attending  aphids  and,  unlike  our  timid  native 
Myrmicas  which  live  in  the  retirement  of  woods,  bogs,  heaths  and 
waste  places  generally,  it  prefers  to  nest  in  cultivated  soil.  Hence  it 
may  become  a  nuisance  in  lawns  and  dooryards,  like  the  fire-ant 
(Solcjwpsis  geminata)  of  the  Southern  States.  It  is,  of  course,  im- 
possible to  ascertain  how  long  the  typical  levinodis  and  its  variety 
bruesi  have  been  living  in  Massachusetts,  or  whether  their  spread  will 
be  checked  by  any  of  our  native  ants.  The  aggressive  character  of 
the  imported  forms  would  seem  to  indicate  that  they  will  meet  with 
little  or  no  opposition  from  the  allied  indigenous  species,  and  s&  levi- 
nodis flourishes  in  Norway  and  the  Alps,  it  will  hardly  find  our  severe 
winters  a  serious  obstacle  to  the  growth  and  multiplication  of  its  colo- 
nies. It  may  be  advisable,  therefore,  to  keep  this  belligerent  immi- 
grant under  observation. 

W.  M.  Whselbb. 
Bujisey  Institution, 

Forest  Hills,  Boston,  Mass., 

October  1.  1908. 
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WASP  STORING  KATYKIDS  IN  A  WELL 

By  E.  8.  Tl'ckeb,  But-rau  of  Entomology,  V,  S.  DcpU  of  Agric. 

Two  years  ajro  in  August  a  correspondent  at  Osage  City,  Kansas, 
sent  me  some  specimens  of  a  narrow-winged  katydid,  which  were 
identified  as  Scudderia  curvicauda  De  G.,  and  in  his  letter  he  stated 
that  they  had  l)(»en  drawn  up  in  a  bucket  of  water  from  a  well  30  to 
35  feet  deep,  where  the  insects  were  floating.  A  few  days  before  these 
bodies  were  taken  he  had  observed  a  hirge  black  wasp  in  the  act  of 
carr>Mng  one  of  the  same  kind  of  katydids  into  the  well  and  saw  the 
wasp  drag  its  prey  into  a  cranny  of  the  rocks,  about  a  yard  below  the 
surface  of  the  ground.  No  definite  description  of  the  wasp  was  given 
further  than  that  it  was  over  an  inch  long  and  " slender- waisted.'* 
One  or  two  torpid  katydids  were  seen  lying  on  the  very  edge  of  rocks 
in  the  wall  near  the  spot  where  the  above  example  had  been  stored 
away,  from  which  position  any  of  the  bodies  might  easily  slip  and  fall 
off  into  the  water  below.  The  number  of  bodies  floating  in  the  well 
had  lH»en  incn»asing  during  tlu»  wtM«k  until  twenty  or  thirty  were  vis- 
ible. In  the  meantime  some  of  them,  probably  a  dozen  specimens, 
had  be<»n  drawn  up  in  buckets  of  water  and  thrown  away.  One  of 
these  speiMmtiis  evinced  faint  indications  of  life  by  movements  of  its 
mouthparts. 

The  (|uestion  was  asked  if  thes(»  liodies  sh<iwed  signs  of  having  been 
stimg  and  if  r«:t:s  had  Wm  hiid  upon  tlinn  by  the  wasp.  To  prove 
that  the  bodirs  w«*n*  stuiiLT.  thr  a<*t  of  stintrini:  must  be  witnessed,  and 
sinc<*  the  speriniens  ha«I  iMMMUnr  partly  macerat<*d,  no  evideniM*  of  egrgs 
could  be  detected.  thouL'h  there  remained  no  doubt,  judging  from  the 
habits  of  ra|>:icious  wasps.  Imt  tliat  tlie  katydids  had  l»een  stung  when 
captured,  and  tlie  wasp's  intent  upon  storini:  them  wt»uhi  naturally  be 
fi^r  tin*  |lnrp<»^r  nf  d«  pnsitinL'  an  cl'l'  in  a  safe  pla<-e  with  each  body. 

llaviuL'  eiiiirlud<<l  that  the  wasp  hail  appropriated  the  well  as  her 
riglitfnl  pn»|M  rty.  tlie  eorre.spondent  wanted  t<»  know  if  she  intended 
to  .st<iek  thi-  eraniiirs  n\'  tile  wall  with  paraly/ed  katydi<ls  so  that  her 
proL'eny  \\\i*u  li.iteh**!  froiii  the  i-l'l's  laid  with  the.si*  stored  bodies 
cnuld  )»«•  nap  (I  tipnii  tlhiii.  In  such  a  «'ase.  he  askt'd  if  a  host  of 
wasps  wniild  likilv  liat«li  nut  s«»nn  as  jM-rt'««-t  insri-ts.  A  brief  ex- 
planation i.f  till-  lit'e  historv  nf  roblHT  wasps  was  iriven  in  reply.  How- 
ever, as  thf  matter  st«Mid.  tlh-  IkmIIin  ot'  katydids  which  fell  into  the 
wati-r  b««'aiii«'  d»«omposrd  and  n*nder«'d  th«*  water  obj<H*tionable  for 
Use  on  ae«'».uiit  of  danLT'-r  >*{'  pi»llntioii.  .\«-enr<ling  to  the  owner*8State- 
m«'iit.  this  troiiblf  liad  never  happened  htt'ore  to  his  knowledge,  at 
least  within  tlt't«'<'n  yi-ars.     ]!«•  )iad  already  eonsidere<1  the  advisabil* 
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ity  of  cleaning  out  the  bodies  of  the  insects  in  order  to  keep  the  water 
pure.  The  wasp,  of  course,  should  be  caught  and  killed  to  prevent 
further  introduction  of  bodies  into  the  well. 

My  desire  to  obtain  the  specimen  if  possible  and  know  definitely 
what  kind  of  wasp  was  doing  the  work  led  to  further  correspondence, 
which  brought  the  information  that  unsuccessful  attempts  had  been 
made  to  capture  a  specimen  because  the  insect  was  exceedingly  wary, 
although  two  wasps  then  frequented  the  well.  They  were  mentioned 
as  being  the  largest  black  kind  of  solitary  digger-wasp  common  to 
the  country'.  They  flew  very  swiftly  and  were  seen  to  alight  only 
when  they  entered  the  well.  Shortly  after  the  receipt  of  this  com- 
munication the  correspondent  visited  me  and  pointed  out  in  a  col- 
lection of  insects  the  wasp  known  as  Proierosphex  pennsylvanica  L., 
which  he  positively  declared  was  the  kind  that  came  to  the  well. 


NOTES  ON  ASPIDIOTUS  DESTRUCTOR   (SIG.)  AND  ITS 
CHALCID  PARASITE  IN  TAHITI 

By  R.  W.  DoANE,  Stanford  University 

For  many  years  the  Transparent  Cocoanut  Scale,  A.  destructor 
Si?.,  has  been  an  important  enemy  of  the  cocoanut  and  other  palms  in 
many  parts  of  the  tropics.  During  the  last  few  years  it  has  been  do- 
ing particular  damage  to  the  cocoanut  trees  in  the  Society  Islands. 
On  some  of  these  islands  many  of  the  trees  have  been  killed  and  others 
so  badly  affected  that  they  bear  no  nuts.  On  some  of  the  coral  islands 
the  conditions  are  still  so  bad  that  practically  no  crop  is  gathered. 
On  Tahiti  and  some  of  the  more  important  of  the  other  islands,  plan- 
tations that  a  few  years  ago  were  yielding  no  nuts  are  now  in  full 
bearing  again  and  the  trees  are  looking  fine  and  thrifty.  In  the  in- 
terests of  one  of  the  planters  I  visited  these  islands  last  summer  to 
study  the  conditions  that  controlled  the  appearance  and  disappear- 
ance of  this  pest.  None  of  the  planters  has  any  idea  of  when  the  in- 
sect was  introduced  there,  but  few  of  them,  in  fact,  realize  that  it  is 
an  insect  that  is  causing' the  so-called  ** blight''  on  their  trees.  But  as 
it  is  now  common  on  practically  all  of  the  South  Sea  islands  it  prob- 
ably found  its  way  into  the  Society  Islands  ver>'  early,  as  Tahiti  is  a 
central  point,  from  which  ships  come  and  go  to  all  south  Pacific  ports. 
A  few  years  ago  it  must  have  begun  increasing  very  rapidly.  I  was 
told  that  in  Tahiti  the  ** blight"  was  so  bad  and  spread  so  rapidly 
from  one  part  to  another  that  it  seemed  that  all  the  trees  w^ould  be  de- 
stroyed.    At  one  time  so  many  of  the  plantations  were  affected,  par- 
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ticularly  on  the  leeward  side  of  the  island,  that  it  was  even  difficult 
to  get  cocoanuts  to  drink,  and  of  course  no  copra  was  exported. 

The  insect  attacks  all  parts  of  the  tree,  except  tlie  roots  and  old 
trunk,  in  all  stages  of  its  growth.  The  first  few  leaves  of  the  young 
plant  are  often  completely  covered  on  the  underside  with  the  scales, 
causing  them  to  turn  a  characteristic  yellow  color  and  usually  killing 
the  young  plant  unless  relief  comes.  On  the  older  trees  all  parts  of 
the  leaves  may  be  infested,  the  flower-spike  is  usually  well  covered  and 
the  husk  of  the  nut  is  often  so  completely  covered  that  it  would  seem 
impossible  for  another  insect  to  find  lodgement. 

On  some  parts  of  the  island  I  found  many  of  the  trees  thus  covered, 
some  of  the  younger  ones  dying,  the  older  ones  having  no  nuts,  but  on 
most  of  the  plantations  the  scale  seems  to  be  disappearing  at  a  very 
rapid  rate.  Trees  that  throe  years  ago  bore  no  fruit  are  now  in  fine 
foliage  and  bearing  their  full  quota  of  nuts.  The  planters  say  that 
this  change  was  brought  alK)ut  by  different  ^weather  conditions,  bat 
my  studies  there  show  that  the  primary  cause  of  this  sudden  change 
was  the  introduction  and  development  of  the  chalcid  parasite  Aspid^ 
iotiphagus  citrinus  Craw  (identification  kindly  confirmed  by  Doctor 
Howanl).  Whether  the  parasite  was  introduced  with  the  scale  and 
did  not  find  conditions  favorable  for  its  development  until  the  sesles 
were  verj'  abundant  or  whether  it  was  introduced  later,  we  could  not 
tell,  but  it  is  there  in  immense*  nunil)ers  now.  On  some  trees  50  to  75 
per  cent  of  the  scales  wore  parasitized  and  on  many  others  praeti- 
cally  all  the  seah^  woro  dead,  hut  I  oould  not  find  indications  of  the 
parasites*  work  on  all  of  thorn.  As  tho  parasite  may  sometimes  escape 
between  tho  upper  and  lower  sc^alos  instead  of  snaking  the  character* 
istic  round  hole  in  tho  upper  soalo.  it  is  not  always  easy  to  tell  by 
simply  examining  tlio  s(*alo  whether  the  inM<>ot  has  been  killed  by  the 
parasite  or  not.  Many  of  tho  dead  insects  und(*r  scales  that  show  no 
signs  of  the  parasitt*  having  issuod  will  exhibit  unmistakable  signs  of 
its  wc»rk  whfu  thoy  an*  rxaniintnl  with  tho  mioros(*ope.  On  a  badljr 
infeste<I  lt*af  I  havt*  mmmi  as  many  as  ton  adult  parasites  within  a 
radius  of  -S  or  4  inrht^s  walking  alM>ut  ovtT  tho  K(*al(*s.  stopping  now 
and  th(>n  on  ono.  pn*Kuniahly  to  doi)OHit  an  ifi^n. 

I  hav(*  s4M'n  siN^'imcns  of  this  s<*alo  nion*  or  U*ss  Imdly  parasitised 
frcmi  Tahiti.  Mon*a.  Titit»n»a.  Raiatoa.  Tahaa  IIuah(>ine  and  Flint 
IslaiKl.  As  tilt*  parasite  is  alnMidy  no  w<*li  tlistributrd  the  only 
nirndation  iiiad<*  to  tht*  planters  was  that  tht*y  intrmluoo  it  into  { 
when*  it  d(N*H  not  mm^ui  t«i  Ih'  presiMit  <»r  on'urs  as  yet  in  small  nun* 
lM»rK.  I  iM'lievi*  that,  undtT  normal  oondititms.  the  parasite  will 
havi*  this  siMilt*  k«i  \vt*ll  undtT  rontrol  that  it  will  no  longer  be  a 

MCV  to  \]u*  \T>*i*s. 
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WORK  OF  THE  BUREAU  OF  ENTOMOLOGY  AGAINST 
FOREST  INSECTS 

By  A.  D.  Hopkins,  Washington,  D.  C. 
Historical 

Prior  to  1902  the  work  in  the  United  Stetes  on  insects  aflfecting  for- 
est trees  consisted  of  local  observations  by  state  and  government  en- 
tomologists in  connection  with  general  studies  of  insects  in  their  re- 
lation to  agriculture,  but  no  one,  up  to  that  time,  had  given  special 
attention  to  the  investigation  of  the  forest  insects  of  the  entire  coun- 
try and  very  little  was  then  known  of  the  principal  insect  enemies  or 
the  character  and  extent  of  their  depredations. 

Under  the  act  establishing  the  Entomological  Commission  of  the 
Department  of  the  Interior,  and  under  subsequent  acts  to  March  3, 
1881,  two  publications  were  issued,  one  of  275  pages  on  insects  injuri- 
ous to  forests  and  shade  trees,  issued  as  Bulletin  7  of  the  Department 
of  the  Interior  in  iMl ;  the  other,  an  enlarged  and  extended  edition 
of  the  first,  entitled  **The  Fifth  Report  of  the  Entomological  Commis- 
sion," containing  855  pages  and  issued  by  the  Department  of  Agri- 
culture in  1890  (under  joint  resolution.  Congressional  Record,  July  7, 
1882).  These  publications  comprised  a  compilation  of  practically  all 
of  the  available  literature  on  the  subject  up  to  the  date  of  submittal, 
in  1887,  but  included  little  of  practical  value  on  the  control  of  the 
insect  enemies  of  the  forest  proper. 

In  1891  the  investigation  of  forest  insects  was  inaugurated  as  a 
special  entomological  feature  of  the  work  of  the  West  Virginia  Agri- 
cultural Experiment  Station,  and  was  continued  until  July  1,  1902. 
In  the  meantime  the  Division  (now  Bureau)  of  Entomology  employed 
the  entomologist  of  the  West  Virginia  Station  to  conduct  special  in- 
vestigations in  California,  Oregon,  Washington  and  Idaho  in  the 
spring  of  1899 ;  in  Maine  in  the  spring  of  1900 ;  in  New  York  in  1901 ; 
and  in  the  Black  Hills  of  South  Dakota  in  the  fall  of  1901  and  spring 
of  1902.  Up  to  July  1,  1902,  the  West  Virginia  station  had  issued  49 
publications  of  855  pages,  with  16  plates  and  236  figures,  and  the 
Division  of  Entomology  3  publications  of  99  pages  with  23  plates  and 
10  text  figures,  based  on  the  results  of  original  investigations  of  forest 
insects. . 

On  July  1, 1902,  the  office  of  Forest  Insect  Investigations  was  estab- 
lished under  the  general  appropriation  for  entomological  investiga- 
tions, as  one  of  the  special  branches  of  the  work  of  the  Division  of 
Entomology.    The  objects,  as  set  forth  in  the  general  project,  were  to 
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conduct  original  investigations  in  the  forest  and  laboratory  to  deter- 
mine (1)  the  principal  insect  enemies  of  forests  and  forest  produets; 
(2)  the  character  and  extent  of  the  problems  which,  on  account  of  the 
losses  involved,  demand  special  attention;  and  (3)  the  more  important 
facts  in  the  life  and  habits  of  the  destructive  insects,  local  forest  man- 
agement, lumbering  operations,  beneficial  insects  and  other  natural  in- 
fluences upon  which  to  base  conclusions  and  recommendations  reUitins 
to  practical  methods  of  preventing  losses. 

Up  to  the  present  time  investigations  have  been  conducted  in  all 
of  the  principal  forest  regions  of  the  country.  The  subjects  which 
have  received  special  attention  are  indicated  by  the  titles  of  the  fol- 
lowing projects : 

1.  Insects  of  the  Black  Hills  Forest. 

2.  Insects  of  the  Southern  Forests. 

2a.  Relation  of  Sulphur  Dioxid  in  Smoke  to  Injuries  by  Insects  to 
Forest  Trees. 

3.  Insects  of  the  Middle  and  Eastern  Forests. 

4.  Insects  of  the  Northwestern  and  Pacific  Coast  Forests. 

5.  Insects  of  the  Southwestern  Forests. 

6.  Insects  of  the  Northern  Section  of  the  Rocky  Mountain  Forests. 

7.  Explorations  and  General  Study  of  Forest  Insects  in  the  U.  S. 

8.  Forest  Reproduction  Insects. 

9.  Relation  of  Environment  to  Injury-  to  Forest  Trees  by  Insects. 

10.  Interrelation  of  Insects  and  Poorest  PMres  in  the  Destruction  of 
Forests. 

11.  Insect  Injuries  to  Forest  Products. 

12.  Bark  Weevils  of  the  Genus  Pissodes  of  North  America. 

13.  Ilickorj'  Insects. 

14.  Ash  insects. 

15.  The  Scolytid  Bark  and  Timber  Beetles  of  North  America. 

16.  The  Buprestid.  or  Flat-Headed,  Bark-and-Wood-Borert  of  the 
United  Statt»«. 

17.  The  Oranihycid,  or  Round-Headed,  Wooil-Borers  of  the  United 
Stat<*s. 

IK.  Ii«*n«»fK*ial  Fon»«t  Insects. 

19.  Bhirk  Locust  Inswts. 

20.  Trap  Tm-  Kx|H»rim«-nt«  of  Biltnn»re  Kstate,  N.  C. 

21.  InwKti^'ntions  of  Dhiiuim:**  by  Wooil-Horin^  Insects  to  Deadened 
and  FrlI«Ml  ( Vpnis  TimlM»r  in  tho  Southoni  United  States. 

22.  BnM'ilinjr  InH*'et-R«'sij*tin^!:  Black  I/oouHt. 
2:^  Larrh  Sawfly  in  .Vorthmi  Michigan. 

24.  H«*latit»ii   of  Storiii-Ft*ll4Ml  Tinihrr  in   Mis-sissippi  to 
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tions  by  Barkbeetles,  and  General  Study  of  the  Forest  Insect  Fauna 
of  Western  Texas*  and  Southern  New  Mexico. 

25.  Investigations  in  the  National  Forests. 

26.  Inspections  and  Estimates  of  Insect-Killed  Timber  in  the 
National  Forests  of  Colorado. 

27.  Injuries  by  Bark-  and  Wood-Boring  Insects  to  Trees  Defoliated 
by  the  Gypsy  Moth  and  Browntail  Moth. 

28.  Diseases  of  the  Larch  Sawfly. 

29.  The  Fauna  and  Flora  of  a  Larch  Swamp  at  Cranesville,  W.  Va. 

30.  Breeding  Insect-Resistant  Forest  Trees. 

31.  Practical  Application  of  Results  of  Forest  Insect  Investigations 
— Forest  Insect  Control  as  Applied  to  Private  Interests. 

32.  Insect  Control  of  the  National  Forests — Cooperative  project, 
Bureau  of  Entomology  and  Forest  Service. 

33.  Systematic  and  Economic  Investigations  of  the  Bark  Lice  of  the 
Genus  Chermes. 

Work  on  a  number  of  these  projects  has  been  completed,  and  full 
reports  and  recommendations  published,  as  well  as  expert  informa- 
tion and  advice  given  out  in  correspondence.  Encouraging  progress 
is  being  made  on  the  remainder,  some  of  which  it  will  take  many 
years  to  complete. 

Results 

Satisfactory  progress  has  been  made  towards  the  attainment  of 
some  of  the  fundamental  objects  of  the  investigations,  one  of  which 
has  been  the  laying  of  a  substantial  foundation  for  forest  entomology 
in  this  country,  on  which  future  progress  can  be  made  along  the  lines 
of  acquiring,  disseminating,  and  applying  information  of  immediate 
practical  value  in  the  protection  of  our  forest  resources.  The  prin- 
cipal results  of  the  past  six  years'  work  which  have  contributed  to 
this  end  may  be  summarized  as  follows : 

Acquired  New  Information 

(1)  The  principal  insect  enemies  of  the  forest  and  forest  products 
of  North  America,  and  the  general  character  and  extent  of  their 
depredations  have  been  determined ; 

(2)  Evidence  has  been  accumulated  which  indicates  quite  clearly 
that  insects  are  now  causing  a  greater  average  annual  loss  of  matured 
timber  and  forest  products  in  the  United  States  than  that  resulting 
to  the  same  class  of  resources  from  forest  fires.  It  has  been  deter- 
mined that  many  extensive  denuded  areas  of  the  Rocky  Mountain 
region,  supposed  to  have  been  caused  by  fire,  were  primarily  due  to 
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widespread  depredations  by  insects  on  the  living  timber  preyions  to 
the  fire.  In  fact,  the  results  of  the  investigations  have  deariy  shown 
that  in  the  future  successful  management  of  American  ImrestB  the 
insect  problem  must  rank  with  the  fire  problem,  as  well  as  with  maiqr 
other  problems  which  heretofore  have  received  far  greater  attttitioa 
by  expert  foresters  and  the  public. 

(3)  Many  of  the  problems  which,  on  account  of  the  losses  involved^ 
demand  special  investigation,  have  been  located,  and  much  informa- 
tion of  practical  value  relating  to  them  has  been  acquired. 

(4)  The  more  important  facts  in  the  life  history,  habits,  and  prae- 
tical  methods  of  control  relating  to  some  of  the  more  destmethre  in- 
sects  have  been  determined. 

(5)  It  has  been  demonstrated  that  some  of  the  most  destmethre 
enemies  of  American  forests  can  be  controlled  with  little  or  no  eost 
over  that  involved  in  ordinary  forat  management  and  bosineaa 
methods  if  the  expert  information  now  available  is  properly  ntiliasd. 

(6)  A  mass  of  original  data  has  been  collected  relating  to  forest 
insects  in  general,  including  not  only  those  which  are  destructive  or 
injurious,  but  those  which  are  beneficial  or  neutral  in  their  relafcieti 
to  the  forat,  and  represented  by  a  collection  of  more  than  a  mUlien 
specimens  of  insects  and  their  work. 

(7)  The  accumulated  evidence  clearly  indicates  that  the  inaeet 
damage  to  forest  growth  and  manufactured  commercial  and  utiliMd 
forest  products  of  the  United  States  represents  losses  aggregmliiig 
more  than  $100,000,000  annually. 

(8)  As  a  direct  result  of  the  investigation  of  forest  insects  (ebii* 
ducted  by  this  Bureau)  during  the  past  six  years,  at  a  cost  of  lew 
than  $53,000,  there  has  been  accumulated  a  resen^e  fund  of  infiHEma* 
tion  now  available  through  publications,  correspondence,  and  field 
demonstrations,  which,  if  properly  utilized  for  practical  appliealioii, 
will  evidently  prevent  a  lar^^e  per  cent  of  the  annual  losses  at  a  vwy 
small  cost. 

Practical  Application 

The  increasing  interest  in  the  subject  of  preventing  losse 
depredations  by  forest  insects  manifested  by  owners  of 
and  farmers*  wood  lots,  and  by  manufacturers  and  conaumen  of 
forest  products  throughout  the  countr>\  also  by  the  Forest  Serviet 
in  its  efforts  towards  the  control  of  extensive  depredations  fal  tti 
National  ForeHts.  indicates  that  there  is  a  quite  general  prMlieil 
application  of  some  of  the  disseminated  information  and  that  thsn  ii 
an  increasing  tendency  to  rely  on  expert  advice  as  a  guide  to  i 
the  best  results. 
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Some  of  the  results  of  the  practical  application  of  information 
based  on  entomological  investigations  which  have  been  reported  or 
observed  may  be  mentioned  as  follows: 

The  control  of  the  eastern  spruce  beetle  in  northeastern  Maine  and 
the  saving  of  $100,000  to  one  firm)  the  complete  control  of  the  hickory 
bark  beetle  on  Belle  Isle  Park,  Detroit,  Michigan,  where  the  total 
destruction  of  one  of  the  attractive  and  valuable  features  of  the 
Island  was  threatened. 

The  complete  control  of  an  alarming  outbreak  of  the  Black  HiUs 
beetle  in  the  vicinity  of  Colorado  Springs  and  Palmer  Lake,  Colorado, 
and  the  adjoining  National  Forests,  thus  protecting  the  pine  timber, 
which  is  one  of  the  valuable  and  attractive  features  of  the  region, 
representing  a  cash  value  of  several  million  dollars. 

The  complete  control  of  the  same  insect,  which  was  threatening  the 
destruction  of  the  pine  timber  on  an  extensive  estate  in  the  vicinity 
of  Oarland,  Colorado,  which  would  have  resulted  in  a  loss  of  timber 
and  reduced  value  to  the  state  of  perhaps  more  than  a  million  dollars. 

Our  recommendations  for  the  control  of  powder  post  insects  have 
been  adopted  by  many  of  the  leading  manufacturers  of  seasoned 
hardwood  products  and  by  dealers  and  consumers  of  the  same,  and 
it  is  evident  that  it  has  resulted  in  the  saving  of  many  millions  of 
dollars'  worth  of  property. 

The  real  value,  however,  of  these  examples  of  successful  control  is 
far  greater  than  that  represented  by  the  amount  of  property  pro- 
tected, since  they  hav^  served  to  demonstrate : 

That  some  of  the  most  destructive  and  dangerous  enemies  of  the  east- 
em  and  western  forests  can  be  controlled  at  slight  or  no  expense  when- 
ever the  infested  timber  can  be  utilized  within  a  given  period  after  it 
is  attacked; 

That  manufacturing  and  business  methods  can  be  so  adjusted  that 
without  additional  expense  a  very  large  per  cent,  and  in  many  cases 
all,  of  the  great  losses  from  powder  post  injury  can  be  avoided ; 

That  by  the  adoption  of  improved  methods  of  forat  management 
and  the  proper  adjustment  of  certain  details  in  such  management  to 
meet  the  requirements  for  prevention  of  insect  depredations,  a  large 
per  cent  of  the  losses  may  be  avoided  without  additional  expense ; 

That,  as  a  rule,  it  is  useless  and  undesirable  to  attempt  the  extermin- 
ation of  an  insect  enemy  of  the  forest.  It  is  only  necessary  to  reduce 
and  weaken  ita  forces  so  that  it  cannot  continue  an  aggressive  invasion 
hut  must  occupy  a  defensive  position  against  its  own  enemies  and 
become   dependent   upon   favorable   conditions   resulting   from    the 
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uegliKence  and  mismana^eiiient  of  the  owners  of  the  forests  and  the 
manufacturers  of  forest  products; 

The  absolute  necessity  of  expert  entoinoh)gical  advice  as  a  guide  to 
doing  the  proper  thing  at  the  proper  time  and  at  the  least  expense 
to  secure  the  best  results. 


CYANIDE  AS  AN  INSECTICIDE 

By  R.   S.   WoGLi'M,   V.  8,  Bureau  of  Entomology,  and 
William  Wood,  Loh  Angeles  Horticultural  Commistkm 

Cyanide  of  imt^issium  has  been  used  for  many  years  as  one  of  the 
ingredient  chemicals  for  obtaining  hydrocyanic  acid  gas,  the  moat 
powerful  and  successful  of  gaseous  insecticides.  The  writers  are  not 
aware  of  cyanide  of  potassium  having  been  previously  suggested  in 
literature  as  an  insecticide  in  itself.  From  experimentation  we  have 
found  it  most  efficient  in  the  destruction  of  a  common  form  of  red  ant. 

In  the  rear  yard  of  the  California  Citrus  Substation,  of  the  United 
States  Bureau  of  Entomology,  at  Whittier.  is  a  spot  of  hard-packed 
bare  ground  alxmt  20  by  30  feet.  This  ground  contained  several 
scores  of  exit  burn>WK  of  a  common  red  ant.  During  the  cooler  part 
of  the  day  ants  wen*  so  numerous  on  this  spot  that  it  was  impoa- 
siblc  for  a  prison  to  walk  here  with(»ut  stepping  (m  as  many  as  fifty 
at  every  iiiovr.  Thr  insect  became  su<*h  a  nuisance  that  steps  were 
taken  for  its  control.  Carbon  bisulphide  was  first  tried,  but  the  ex- 
pense c»f  the  inat«Tial  made  it  pn>bibitiv«»  for  so  many  burrows.  Later 
a  spray  of  ryanide  of  p<»tassiuin,  <me  half  of  an  (Hinee  to  a  gallon  of 
wat<*r  was  nsfd  on  part  of  tliis  ground  and  n»sulted  in  destroyini^ 
almost  all  ants  running  al>ont  on  t\w  part  sprayed.  This  si)lution, 
although  snrrt'ssful.  a<t«Ml  so  sl(»wly  that  it  was  d<M*ide<l  to  double  its 
stnMigth.  Th«'  next  rvcnintr  when  the  gn>un<l  was  seemingly  alive 
with  ants  the  mtire  spot  was  thoroughly  sprayed  with  a  solution  of 
one  ounei*  ti»  tin-  gallnn  of  water.  This  not  only  very  quickly  de- 
stroyed all  ants  (»n  the  L'n>nnd,  but  also  sneh  as  (>mergtHl  from  the 
l>urn»ws  M*v«Tal  niiiiutes  afterward  were  overeonn»  l»y  the  fumea  which 
wen*  giviii  otT  from  the  dan)|)  (rround.  The  following  day  leas  than 
a  «|uart«-r  a-^  iiiaiiy  ants  wi*re  moving  over  the  t;roun<l  as  previously. 
Thi'  «l«'ail  ants  )iad  hrvu  eoHfrted  into  lieaps  at  different  placea  by 
those  whi«-h  I'l'maiiit'd  alivt*. 

No  t*artfi«T  i-fTorts  t«»  r\t«'rnnnat«*  wi-re  made  for  two  wet^ks,  at  the 
end  nf  whitfi  till-  ants  liad  iMMimH-  almtist  as  numerons  as  ever.  Then 
a  pit  lariTf  f-noufrii  tn  Imjil  a  ({uart  nf  sf»lntiMn  was  hollowed  out  at  th6 
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exit  of  each  burrow  and  filled  with  the  poison.  The  whole  ground 
was  gone  over  in  this  manner.  An  examination  was  made  the  next 
day  and  resulted  in  finding  less  than  twenty-five  live  ants  on  all  the 
ground  treated.  In  and  around  some  of  the  pits  were  heaps  of  dead 
ants  which  apparently  had  been  carried  out  by  such  members  of  the 
colony  as  escaped  destruction.  A  second  treatment  of  these  colonies 
usually  reached  what  still  remained  alive.  Where  no  dead  ants  had 
been  brought  out,  probably  the  entire  colony  was  destroyed.  One 
of  these  burrows  was  opened  up  with  the  result  of  finding  pockets 
filled  with  dead  ants  as  much  as  one  and  one  half  feet  below  the  sur- 
face. A  few  days  after  using  this  insecticide  the  pits  were  refiUed 
and  the  ground  leveled.  Ten  days  later  an  examination  showed  about 
a  dozen  fresh  burrows  of  apparently  very  weak  colonies.  A  second 
yard  was  treated  after  the  same  manner  with  almost  complete  eradi- 
cation. 

Our  success  with  this  cyanide  solution  in  almost  freeing  ground  of 
ants  by  the  use  of  one,  or  a  partial  second,  application  leads  us  to 
believe  that  under  favorable  conditions  ants  (at  least  some  species) 
can  be  entirely  eradicated  from  a  piece  of  ground  by  repeated  appli- 
cations. The  poisonous  gas  from  this  solution  must  penetrate  deep 
into  the  ground.  A  strong  odor  of  the  gas  was  evident  in  a  burrow 
opened  up  two  days  after  the  solution  was  applied.  It  is  entirely 
possible  that  this  solution  will  prove  of  some  value  against  the  ground 
colonies  of  the  Argentine  ant. 

The  success  obtained  against  the  ground  form  of  ants  suggested  that 
the  insecticide  might  be  put  to  some  use  against  various  ground  forms 
of  insects  as  woolly-aphis,  thrips,  etc.  To  determine  this  point  it  was 
first  necessary  to  learn  if  the  solution  was  injurious  to  plant  life. 
Two  gallons  were  poured  around  the  base  of  a  large  orange  tree; 
Jerusalem  cherry  bushes  and  nursery  trees  of  the  orange  and  peach 
were  treated  with  from  one  to  two  quarts  of  the  solution.  The  orange 
tree  was  severely  injured,  some  of  the  nursery  stock  was  killed  while 
the  Jerusalem  cherry  bushes  were  injured  more  or  less.  This  result 
would  appear  to  demonstrate  that  the  solution  is  injurious  to  plant 
life,  which  fact  would  place  a  limit  upon  its  usage.  The  cost  of  the 
solution  is  from  lyi  to  2  cents  per  gallon. 


The  use  of  potassium  in  powdered  form  for  the  destruction  of  ants 
was  recommended  in  1904  by  Prof.  H.  A.  Gtossard  in  Bulletin  76, 
Florida  Agricultural  Experiment  Station,  pages  215-16.  The  trial 
of  this  substance  against  white  ants  is  suggested  in  1905  by  the  same 
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writer  in  the  Florida  Bulletin  79,  page  313.  Professor  Oossard  also 
mentions  this  method  of  destroying  ants  in  the  third  issue  of  the 
Journal,  June,  1908,  page  190.  A  solution  possesses  certain  advan- 
tages over  a  dry  powder.  There  is  no  danger  for  example  of  chickoia 
picking  up  the  particles  if  the  former  is  employed.  It  is  evident 
that  this  insecticide  can  be  used  to  some  extent  at  least  against 
subterranean  insects.  More  experiments  are  necessary  to  determine 
the  limitations  of  this  powerful  insecticide  along  this  line. 

B.  P.   FfeLT 


THE  ECONOMIC  ENTOMOLOGIST  IN  BUSINESS 
Ry  II.  Ij,  FaosT,  Arlington,  Mqu. 

Each  year  as  transportation  facilities  improve  and  natural  products 
from  all  parts  of  the  globe  are  assembled  in  one  place,  the  prob- 
lems of  the  economic  entomologist  are  increased.  With  the  changes 
of  habitat  of  the  various  species  of  plant  grou'th  comes  the  unbal- 
ancing of  Nature  H  control  of  both  injurious  and  beneficial  inaeeti. 
Thus,  the  entoniologiHt  of  today  cannot  i)e  simply  the  man  of  sdentifie 
knowlcHlge.  but  nuist  debase  his  professicm  by  combining  his  science 
with  practical  ))UHineHs  in  order  to  fill  his  |>OKition  to  the  best  advan- 
tage. Will  he  gain  or  los<»  l)y  this  change?  His  remuneration  will  be 
incn»ase<l  to  a  jrrt»Ht<»r  or  l<*s.s  exti'nt  according  to  his  biuineas  ability, 
but  his  glory  of  achieving  lion<»rs  by  scientific  n^search  will  be  less- 
ene<l  becauKc  of  his  lack  of  time  to  (*arry  on  )>oth  branches  of  the  work. 

It  is  the  puri>os<»  of  this  article  to  show  in  brief  the  great  need  of 
c<mimercial  <'coiiomic  entt)iiiolo^ist>i.  The  proft^ssion  is  in  its  infan^ 
and  might  l>e  conipare<l  to  the  clay  of  the  medical  profession  whep  the 
patient  was  l)le<|  for  every  (li.s«*aw*.  Injurious  inH(.M*ts  have  increased 
faster  than  rciiitMlits  or  natural  enenii<*s.  and  this  is  the  problem  to 
Im«  ovenMiiiif  by  onr  M'irntilic  and  trained  men.  The  value  of  all  kinds 
of  trees  which  siitri-r  iimst  from  ins«H*t  depredations  has  developed  a 
hundnMl  fnhl  in  tlie  hist  dtM-ade.  Owners  everywhere  are  calling  in 
vain  for  help  tn  s^ive  trei*s  which  have  HMniinMl  years  to  mature. 

Fortunatfly.  \\v  havr  had  a  ^n>neration  of  s(*ientiiic  men,  peers  to 
ntnie.  wh«»  lmv«'  (lfvote<l  their  lives  to  the  study  of  ins<H*ts.  They  hSTS 
giv(*n  ami  ar«*  ^ivin«:  ns  information,  which  is  lN>th  complete  and 
acenrate.  Our  failure  is  our  inability  to  make  use  of  this  research  hj 
MM'urint;  and  applying  practical  reme<lies.  This  is  the  field  wUdl 
iifTcrs  unlimited  t»pport unities  to  the  present  treneration. 

A  pn»per  pn*liniinary  trainini;  will  be  found  <»f  great  serviee,  but 
should  bi*  v«Tv  bnmil  in  order  to  make  w  success  of  this  work. 
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with  this  preparation  one  is,  in  reality,  dependent  to  a  great  degree 
upon  the  specialists  who  are  devoting  their  lives  to  the  scientific  study 
of  insects.  The  average  land  owner  is  not  equipped  by  either  training 
or  experience  for  carrying  out  the  ideas  of  the  economic  entomologist. 
He  requires  a  specialist  who  can  accomplish  the  desired  end.  Unless 
injurious  insects  are  checked  our  fruit  trees,  many  of  our  ornamental 
trees,  and,  in  New  England,  our  forest  trees,  will  be  largely  destroyed. 
The  scientist,  chemist,  and  trained  workman,  must  all  combine  forces 
if  the  loss  to  agricultural  interests  is  to  be  reduced. 

No  one  should  undertake  a  business  of  this  description  without  sup- 
plementing his  entomological  training  with  a  knowledge  of  some 
affiliated  subject,  such  as  Horticulture,  Forestry,  or  Tree-surgery. 
His  work  of  fighting  insects,  as  a  rule,  covers  only  a  short  season,  and 
must  necessarily  be  carried  on  with  the  least  possible  delay.  In  the 
East,  unfavorable  weather  conditions  may  deprive  him  of  all  his 
profits.  On  the  other  hand,  very  favorable  conditions  will  give  him 
most  remunerative  returns.  Thus,  he  should  make  one  of  the  above- 
mentioned  branches  the  basis  of  his  business,  using  his  entomology 
as  his  speculative  step  toward  the  success  of  his  enterprise. 

As  an  illustration :  A  man  owns  a  valuable  orchard  which  is  being 
stripped  by  the  canker  worm.  He  calls  in  a  contractor,  who  recom- 
mends spraying  with  an  arsenical  poison.  The  season  is  so  wet  while 
the  insect  is  feeding  that  it  is  impossible  to  do  any  spraying,  and, 
consequently,  the  job  is  lost.  If  the  contractor  is  equipped  for  horti- 
cultural work,  he  can  benefit  the  orchSrd  in  other  ways,  even  though 
he  was  unable  to  check  the  ravages  of  the  insect.  He  will  secure 
immediate  results  by  pruning,  fertilizing,  and  improving  the  general 
health  of  the  trees,  thus  making  them  better  able  to  resist  insect 
attacks. 

This  is  one  instance  where  he  has  lost  nearly  his  entire  spraying 
season,  which  happens  about  once  in  seven  or  eight  years.  The 
stronf>:est  argument  against  his  depending  on  entomological  work 
alone  is  the  necessity  of  his  having  skilled  men.  In  fighting  insects, 
a  \ery  high  standard  of  trained  laborers  is  required  to  obtain  the 
l)est  results.  It  is  impossible  to  hold  such  men  without  giving  them 
steady  employment.  To  do  this,  work  must  be  secured  which  can 
be  held  over,  w^ithout  injury  to  the  tree,  to  be  carried  on  at  the  con- 
venience of  these  workmen.  Tree-surgery  or  affiliated  branches  make 
this  plan  possible. 

The  business  of  earing  for  trees  has  made  a  tremendous  advance- 
ment in  the  last  ten  years,  but  we  still  have  many  problems  to  solve. 
The  least  progress  has  been  made  in  handling  the  various  insects,  as 
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there  are  still  many  pests  which  cannot  even  be  suppressed.  Chem- 
icals used  for  spraying  purposes  very  often  act  differently  under 
different  climatic  conditions.  Whether  this  is  due  to  chemical 
changes  in  the  poisons  or  to  var>'ing  pathological  conditions  seems  to 
be  unknown.  For  example,  tests  have  been  made  of  nearly  every 
brand  of  arsenate  of  lead  (supposed  to  be  a  perfectly  safe  poison)  and 
in  each  case,  under  certain  conditions,  burning  of  the  foliage  has 
lesulted.  If  our  most  perfected  remedy  cannot  be  depended  upon 
under  all  conditions,  even  when  applied  by  trained  men,  the  great 
necessity  of  advancement  is  readily  apparent.  This  can  be  assured 
only  by  the  entrance  into  business  of  economic  entomologists. 


MUST  THE  CALYX  CUP  BE  FILLED?' 
By  M.  V.  SiJxoKBLAND,  Cornell  Vnlveraity 

&Iore  than  a  decade  has  elapsed  since  I  studied  the  codling-moth 
and  monographed  the  then  existing  knowledge  of  the  insect  in  Bulle* 
tin  142  of  the  Cornell  Agricultural  Experiment  Station.  Since  then 
I  have  closely  followed  the  excellent  work  done,  both  in  the  East  and 
the  far  West,  by  which  much  new  information  has  been  gleaned  re- 
garding the  life-history  and  methods  of  controlling  this  pest.  But  I 
was  hardly  prepared  for  the  accusations  that  Eastern  entomolo^rts 
were  lax  and  not  up  to  date  in  their  advice  to  their  constituents,  as 
set  forth  in  the  article  entitled  *' Filling;  the  Calyx  Cup,"  in  the  June, 
1908,  number  of  this  Journal. 

Fortunately  I  had  lxH>n  making  .some  photographs  of  the  calyx  ends 
of  developing  applies  for  my  class  work  whrn  the  above  article  ap« 
peared.  The  pictun^s  at  A.  A.  A.  A.  H  and  ('  on  the  plate  well  il- 
lustrate the  outer  and  iiiiirr  ealyx  <*aviti<»s.  whieh  are  separated  by  the 
ring  of  stanirns,  with  thr  lan;<*  tieshy  pistil  extending  up  through  the 
center.  The  l)a.s«»s  of  thesr  stamens  set  very  elosely  together  and 
come  up  elose  around  tht*  pistil.  I  was  al.so  surprised  to  find  that 
even  after  thtir  tips  had  withered  ari<l  the  calyx  IoIn^s  had  cloeed  in, 
the  stamens  remained  fn*^h  and  plump  at  the  base,  and  around  the 
pistil,  and  thus  still  fornie<I  a  partition  (»r  wall  hetw<*<'n  the  two  etTl- 
ties,  as  shown  at  <\  In  faet  so  tiL'ht  a  barrier  did  the  stamens  form 
iN'tween  the  two  eaviti<*s  that  I  Uvaine  a  '* doubt ini;  Thomas*'  at  re^ 
iranls  thi*  assist  i(»ns  of  siuiie  entomologists  that  it  was  al>solutely  neees- 
Hnr>'  to  drench  a  tm*  with  a  spray  suflicifiitly  fon»eful  to  drive  Hm 

Tout ri but iuii  fnmi  th«*  RntoiimloKiiiil  Uilionitory  of  roriuOl  rnlTemltj. 
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poison  into  the  lower  calyx  cavity  in  order  to  obtain  satisfactory  re- 
sults against  the  codling-moth. 

After  reading  the  assertive  and  accusing  article  above  mentioned, 
on  June  27,  I  went  to  Nature  for  the  facts  as  regards  the  feeding 
habits  of  the  young  codling-moth  larvae.  Do  they  feed  any  in  the 
upper  calyx  cavity  after  squeezing  through  between  the  closed  calyx 
lobes  f  Or  do  they  go  on  down  through  the  closely  set  row  of  stamens 
into  the  lower  calyx  cavity  for  their  first  meals  f  The  answer  to 
these  questions  would  determine  if  it  was  necessary  to  drive  the  poison 
spray  into  the  lower  calyx  cavity. 

I  found  that  in  every  case  where  the  young  larva  had  entered  the 
apple  at  the  calyx  end  it  had  stopped  to  feed  in  the  outer  calyx  cav- 
ity. Furthermore,  the  larva  had  fed  in  the  outer  cavity  for  several 
days,  or  through  the  first  larval  stage.  The  only  ones  I  found  go- 
ing farther  into  the  apples  had  a  head  diameter  of  about  .54  mm., 
which  corresponds  almost  exactly  to  Simpson's  recorded  diameter  for 
the  head  of  codling-moth  larvae  in  the  second  stage.  At  D  on  the 
plate  is  shown  such  a  larva  in  the  second  stage  that  was  just  going  into 
the  lower  calyx  cavity.  It  had  fed  quite  extensively  around  in  the 
upper  cavity,  partly  on  the  fleshy  stamens,  and  a  few  pellets  of  its  ex- 
crement had  dropped  into  the  lower  cavity.  I  was  unable  to  obtain 
any  evidence  that  the  larvae  worked  their  way  into  the  lower  calyx 
cavity  without  first  taking  several  meals  in  the  outer  cavity.  Several 
other  Eastern  entomologists  with  whom  I  have  discussed  these  facts 
have  made  similar  observations.  The  young  codling-moth  larvae  may 
have  different  feeding  habits  in  recently-set  apples  in  the  far  West, 
but  thus  far  I  have  not  seen  any  definite  facts  or  pictures  to  prove 
that  they  do  not  first  stop  to  feed  in  the  outer  calyx  cavity  when  they 
enter  young  apples  at  this  point. 

Remarkable  results  have  been  recorded  from  thorough,  drenching, 
forceful  arsenate  of  lead  sprays  in  the  West,  perhaps  better  results 
than  Eastern  fruit-growers  usually  get,  but  is  it  not  due  more  to  the 
thoroughness  and  method  of  application  than  to  the  200  pounds  of 
pressure  which  is  supposed  to  be  necessary  to  drive  the  spray  into  the 
lower  calyx  cavity?  All  entomologists  and  many  progressive  fruit- 
growers now  understand  the  great  importance  and  necessity  of  the 
application  of  a  poison  spray  for  the  codling-moth  soon  after  the 
petals  have  fallen  and  before  the  calyx  lobes  close  up.  But  there  still 
remain  many  apple  growers  who  do  not  spray  thoroughly  enough  or 
direct  the  spray  properly  into  the  calyx  cups,  and  it  is  not  because  of 
the  laxity  or  proper  advice  of  entomologists.     Such  is  human  nature. 

Finally,  from  recent  codling-moth  literature  and  from  the  facts  I 
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have  been  able  to  glean  from  Nature  (as  illuRtrated  in  the  figures  on 
the  plate),  I  am  not  yet  ronvinee<l  that  it  is  wine  to  assert  that  a  fmit- 
grower  must  drench  his  trees  with  arsenate  of  lead  only  and  that  the 
spray  must  be  applied  with  a  force  necessary  to  drive  it  into  the  lower 
calyx  cavity  of  young  apples.  The  evidence  submitted  in  BuUetin 
131  of  the  Colorado  Experiment  Station  to  show  that  fruit  trees  are 
being  poisoned  and  killed  by  excessive  use  of  poison  sprays  shonld  be 
seriously  considered  by  both  entomologists  and  fruit-growers  in  alka- 
line regions.  ITnder  similar  conditions  cannot  just  as  satisfactoiy  re- 
sults l>e  obtained  against  the  codling-moth  with  either  Paris  Green  or 
arsenate  of  lead  applied  as  a  fine  spray  in  moderate  quantities  evenly 
over  the  trees,  at  al)Out  100  pounds  pressure,  if  the  spray  is  properly 
directed  downward  into  the  open  outer  calyx  cavities  of  the  reeently- 
set  apples?  I  have  not  yet  seen  sufficient  evidence  to  warrant  ento- 
mologists in  answering  this  question  in  the  negative. 


THE  ARMY  WORM  AT  DURHAM,  NORTH  CAROLINA 

By  Z.  P.  Mtrri'Ai.F,  AMilKtaiit  Entomologist.  State  Department  of  AgriciiUara^ 

Raleigh,  \.  C. 

The  occurn*ni*e  of  the  Army  Worm  ( Ihliophila  unipuncta)  in  de- 
structive numlM*rs  at  Durham,  in  the  (*a.st  central  part  of  this  state, 
on  August  9.  1908,  pres«aited  thnv  intrn^sting  i>oints: 

(1)  The  o<*eiirrenee  of  this  siN><*it'K  so  far  south  and  so  far  east  in 
the  state:  (2)  its  (KM*urrrn(*e  s4>  late  in  the  siMison;  and  (3)  the  per 
cent  of  worms  parasiti/e<l. 

Our  oflire  r«*<'onls  rov«*riiitr  the  last  t»ight  years  show  that  this  in- 
sect d<N>s  n(»t  <NMMir  ill  (l«'stnietiv«*  iiuihImts  ver\'  far  east  of  the  moun- 
tains. It  was  n'port«'<l  as  lM-in«r  injurious  in  May,  1907,  from  the  ex- 
treme HOuthwi»stern  portion  of  the  state. 

Although  the  Army  Worm  has  lK>en  reported  as  being  dcstmctive 
as  late  as  tli«*  last  of  Septeml»er.  it  rar«'ly  o«MMirs  in  injurious  nombeiB 
after  the  last  of  .hily. 

As  is  usual  duriiii;  sueli  (»utl»ri*aks.  lan;e  numlH>rs  of  Tachina  flies 
{\Vi9tth*  tnia  tiumlrigmsfuhttii  ^  Wfiv  to  Ih>  found  in  the  fields  Isjinc 
ecrgs  oil  th«*  worms.  With  th«*  intfutii  n  of  nuiking  a  more  careful 
study  of  thfse  parasites  41M  larva*  w«*n*  hnMiirht  hack  and  plseed  in 
eair(*s.  Tlie  foIlowiuL'  data  L'leautMl  from  tli«*  n*eords  of  these  esges 
are  pn*s4'nt«M|  as  l»eiiiL'  of  n«iiii«>  int(*n'st.  Of  the  491  larvie,  442  were 
inf(*stfd  with  the  eg^'s  of  the  diptt*nMis  parasitt*.  Whtthrmia  quadripm^^ 
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tulata,  leaving  only  49  larvjB,  or  10  per  cent  of  the  whole  number, 
uninf ested ;  yet  61  larvae  were  able  to  pupate.  From  these  61  pupje, 
however,  only  7  adult  moths  emerged,  showing  a  total  mortality  among 
the  Army  Worm  from  larva  to  adult  of  98.6  per  cent.  And  since  90 
per  cent  of  the  larvae  were  infested  with  the  eggs  of  this  parasite,  it 
would  seem  to  indicate  that,  in  this  case  at  least,  the  parasitic  fly  was 
decidedly  the  most  important  factor  in  causing  the  high  mortality  of 
the  Army  Worm.  In  a  few  cases  it  was  found  that  where  only  a 
single  parasitic  egg  was  attached  to  a  larva,  that  the  host  was  able  to 
complete  its  transformations. 

The  greatest  number  of  parasitic  eggs  observed  on  a  single  larva 
was  12,  with  an  average  of  3  for  the  entire  number  (442)  infested. 
The  442  infested  larvae  yielded  709  parasitic  puparia,  or  an  average 
of  nearly  two  for  each  infested  larva.  The  709  puparia  yielded  556 
adult  parasites.  The  greatest  number  of  adult  flies  from  a  single 
Army  Worm  was  four.  These  figures  show  that  the  mortality  with 
the  parasitic  fly  from  egg  to  puparium  was  52  per  cent,  and  from 
puparium  to  adult  22  per  cent,  making  a  total  mortality  from  egg  to 
adult  of  73  per  cent. 

This  shows  that  the  tendency  would  be  for  the  fly  to  continually 
gain  in  relative  numbers,  owing  to  the  lighter  mortality,  and  easily 
accounts  for  the  complete  subjugation  of  the  Army  Worm  in  normal 
years  by  this  one  natural  enemy.  No  other  parasites  were  found  in 
the  course  of  these  experiments. 


NOTES   ON  THE   HEN  FLEA    (XESTOPSYLLA  GALLIN- 

ACEA) 

By  Glenn  W.  Herbick 

During  the  summer  of  1907  the  ground  beneath  one  of  the  dwelling 
houses  on  the  campus  of  the  Mississippi  Agricultural  College  be- 
came infested  with  fleas  to  such  an  extent  that  the  occupants  were 
greatly  annoyed  by  these  pests.  On  examination  I  found  that  two 
species  were  present  beneath  the  house,  namely,  the  hen  flea  and  the 
dog  flea.  The  house,  of  course,  stood  on  brick  pillars  some  distance 
above  the  ground,  and  thus  gave  opportunity  for  hens  to  go  under, 
where  they  would  lay  eggs  and  rear  chickens.  Dogs  and  cats  also  had 
free  access  to  the  space  beneath  the  house.  To  secure  relief  the  space 
under  the  house  was  treated  with  a  thorough  dusting  of  slacked  lime 
and  nothing  more  was  heard  from  the  occupants  until  the  summer  of 
1908,  when  the  fleas  again  became  troublesome. 
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On  investigation  a  hen  was  found  sitting  l>eneath  the  house  and  she 
and  her  nest  were  literally  alive  with  the  hen  flea.  Xestopsylla  gal- 
linacea. 

I  do  not  mean  to  say  positively  that  this  flea  was  annoying  the  oc- 
eupants  of  the  house,  for  no  specimen  of  this  particular  species  was 
ever  found  by  me  in  the  rooms.  In  fact,  I  was  unable  to  get  hold  of 
any  of  the  specimens  in  the  house  that  were  actually  causing  the 
trouble. 

The  fleas  on  the  hen  were  confined  to  the  face,  ear  lobes  and  wattles. 
These  parts  of  the  fowl  were  almost  black  with  them.  By  actual  count 
there  were  IW  on  the  right  wattle,  65  on  the  right  ear  lobe,  and  by 
estimate,  200  or  more  on  the  right  side  of  the  face.  The  pests  stood 
at  right  angles  to  the  surface,  with  their  heads  embedded  in  the  skin, 
nor  were  they  at  all  easy  to  remove.  They  could  not  be  brushed  off 
nor  scraped  off  with  a  knife  without  hurting  the  hen.  I  removed 
some  with  tweezers,  but  even  with  these  instruments  they  came  off 
with  difficulty. 

We  placed  the  fowl  in  a  large  box  containing  some  sawdust  and 
kept  her  there  several  days,  during  which  time  she  managed  to  free 
herself  fn)iii  a  good  many  by  scratching  her  head  with  her  toes,  and  I 
suspect  .some  of  the  older,  eiigorgeil  females  dn)pped  off  to  deposit 
eggs. 

I  dissect4»d  some  of  tht»  engorged  ft»mal«'s  and  found  they  contained* 
app«n»!itly,  wrll  dt'V(*lopi*(l  «*ggs.  In  ouo  I  found  three  white  oval- 
shaped  egL's.  In  anothi»r  I  foun<l  liv«'.  On  June  22  I  placed  two  en- 
gorged Minis  in  each  of  thrrr  vials.  On  tin*  morninsr  of  June  23  (8.30) 
I  foniMJ  fivr  fgirs  in  vial  *j.  fivf  eggs  in  vial  h,  and  three  eggs  in  vial  c. 
Th«*  firus  ut-n*  whit**,  oval  and  considerably  hmL'er  than  broad.  They 
nieasnrt*d  fnini  .•{.'>  tn  .4  nini.  in  ienirth.  It  app«*ared  so  easy  to  obtain 
the  eiTL's  that  I  thmiL'lit  a  ninn*  fxt«'nilr«l  ohstTvation  might  lie  worth 
whili*. 

AcciinlihL'lv .  «>n  th**  in<>niinL'  of  .hini'  *J-(  I  plaeed  one  large,  ap- 
pap-ntly  »  riji«rj«  «l  f«Mi;j|f  iNa  in  each  of  fiftem  vials,  to  ascertain 
thi'ir  t'L'L' l;i\  iiiL'  c;i|.ariti»N  'I'o  niy  siirprisr  and  •rratiiieation,  eggs 
wvTr  olii.ijii.  «1  111  rvi-rv  rit^f  \i\\\  one  aihl  in  most  rasi's  the  larv9 
hat»*lh"ii  r»;i«lilv.  as  shnwn  li\  thi-  fnllowinL'  tal»lf: 
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OviPoeinoN  Record  of  Hen  Flea*. 


Jane  38. 

Jane  M. 

Jane  25. 

Jane  36. 

Fleas  placed  in  TiaU. 

No.  egrgs. 

No.  eggs 

No.  lanrae  Hatched. 

Vial  a." 

^ 

3 

Yinl  5 

1 

Vial  c.       ...          

0 

Vial  d 

8 

Vlale... 

0 

Vlal  f 

5 

Vli^  ^ 

0 

Vial  h 

1 

Vial  I 

1 

Vlal  j 

2 

Vial  k 

8 

Vlall 

1 

Vial  m '. . . 

0 

Vlal  n 

0 

Vial  o 

2 

It  will  be  seen  from  the  foregoing  table  that  the  fleas  laid  all  of 
their  eggs  on  the  day  following  their  placement  in  the  vials  and  that 
the  larvae  hatched  within  forty-eight  hours  after  the  eggs  were  de- 
posited. At  9.30  a.  m.  on  June  26  I  found  most  of  the  larvae  just 
wriggling  out  of  the  egg  shells.  Some  had  not  yet  gotten  clear  of  the 
shells. 

The  larvae  were  white,  very  active  and  from  1.5  mm.  to  1.8  mm. 
in  length.  They  were  nearly  of  the  same  diameter  throughout,  with 
the  thorax  slightly  larger. 

I  placed  them  in  separate  vials  along  with  sawdust,  feathers  and 
filth,  but,  owing,  very  likely,  to  unfavorable  conditions  of  moisture 
and  temperature,  none  of  them  developed. 

Professor  Osbom  in  Bulletin  5,  n.  s.,  of  the  U.  S.  Bureau  of  Ento- 
mology, p.  145,  quotes  the  observations  of  Judge  Johnson  on  the  life- 
history  and  habits  of  this  flea.  Judge  Johnson  says  regarding  them 
that  *  *  the  females  bury  themselves  in  the  skin  of  their  victims.  From 
the  first  they  hold  on  with  such  tenacity  that  no  ordinary  brushing 
will  remove  them.  It  seems  to  be  at  this  stage  in  their  existence  that 
impregnation  takes  place.  The  males  now  are  often  seen  in  copula 
with  them  and  so  remain  apparently  for  days,  or  until  the  tumefac- 
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tion  of  the  skin  excited  by  the  embedded  female  closes  around  her  so 
as  to  shove  them  off.  Here  ends  about  all  actually  known  of  their  his- 
tory." From  my  observations  this  account  is  very  probably  accurate, 
except  the  latter  part.  I  found  the  males  present  on  the  head  of  the 
fowl,  but  did  not  actually  observe  them  in  copulation  with  the  females, 
although  fecundation  must  have  taken  place  under  these  conditions. 
So  far  as  my  observations  go,  however,  no  tumefactions  of  the  skin 
of  the  fowl  take  place.  Judge  Johnson  farther  says:  "From  anal- 
ogy we  may  infer  that  the  period  of  gestation  being  completed,  the 
gravid  female  lays  her  eggs  in  this  well  prepared  nidus,  or  more  par- 
ticularly that  they  rt^main  or  are  hatched  in  her  distended  stomach,  af- 
ter which  they  crawl  out  and  drop  to  the  ground." 

From  the  ease  with  which  the  females  were  induced  to  lay  eggs  in 
the  vials,  I  believe  they  simply  drop  off  when  engorged,  like  a  cow 
tick,  and  lay  their  eggs  among  the  debris  in  the  nests  of  the  fowls. 
At  no  time  was  there  a  tumefaction  of  the  skin  or  a  so-called  nidus 
formed.  It  seems  to  me  that  Judge  Johnson  must  have  ascribed  the 
disease  known  as  ''the  wart  disease"  to  this  flea  or  possibly  confused 
it  with  that  of  SarcopsijUa  penetrans. 


Scientific  Notes 

Toxoptera  graminum  Rond.  hns  been  found  very  generally  dlstrllratad  orsr 
Mlnnc5iota  during  the  last  Bununer.  wher(*ver  whcnt  Is  grown,  and  cgga  which 
were  colletied  out  of  doont  lu  the  enrly  Hpring  near  St.  Anthony  Park  hatched 
In  due  seaRon.  showing  that  the  8|NH-iof«  ran  Hurvlve  our  winters,  or  at  lessl, 
did  Bur^'lve  luRt  winter.  luHei'tary  work  u|Nin  this  InHOct  shows  It  to  he 
much  more  proliflc  than  Stacroniphum  granaria. 

Three  siwcles  of  locust,  namely  J/,  femur-ruhrum,  M.  atlani*  and  M,  M«i^ 
tattMM,  have  been  looally  quito  di'Htrurtivo  in  Minno(<ota  this  seamn. 


In  work  with  stalk  borers.  Genus  Papaipcma,  during  the 
spei*ies  have  been  found  t«i  )>e  <•« minion  in  Minnt>sota,  nnH>ng  them  P.  fmro&tm 
has  injure«l  huudre^ln  of  younj;  ash  in  nursery  rows  by  boring  In  the  cantsr, 
and  MO  weakiMiiiit:  the  trei*  that  a  slight  wind  breaks  it. 

F.  I^  Wasiibi-bx.  8t,  Anthony  Pturk,  MhM. 
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NOTES  AND  DESCRIPTIONS  OF  SOME  ORCHARD  PLANT 
LICE  OF  THE  FAMILY  APHIDIDAE 

By  C.  P.  Gillette 

{Continued) 

The  Green  Peach-Aphis,  Myzus-persicae,  Plate  8,  Figs.  4  to  11. 

Some  of  the  More  Important  Literature 

Aphis  persiccp  Sulz.,  Kennzeichen  Inseeten,  p.  105,  1761. 

Aphis  dianthi  Sohr.,  Fauna  Boica,  II,  1801. 

Aphis  dianthi  Schr.,  Monographie  der  Fam.  Pflanzenlause,  Kalt.,  p.  42,  1843. 

Rhopalosiphum  dianthi  Schr.,  Die  Pflanzenlause,  Koch,  p.  42,  1857. 

Myzus  persicw  Sulz..  British  Aphides,  Buckton,  I,  p.  178,  1876. 

Megoura  soJani  Thos.,  Eighth  Rep.  Ent.  111.,  p.  73,  1879. 

Myzus  persiccp  Sulz.,  Thomas,  Eighth  Rep.  Ent.  111.,  p.  76,  1879. 

Siphonaphora  achyrantes  Monell,  Bull.  U.  S.  Oeol.  Sur.  Vol.  V,  No.  1,  p.  18, 
1879. 

Myzus  maivw  Oest.,  Oeol.  Siir.  Minn.,  14th  Rep.,  p.  31,  1886. 

Myzus  persiccB  Sulz.,  Taylor,  Jour.  Ec.  Ent.,  I,  p.  83,  1908. 

Myzus  persicw  Sulz.,  Gillette  and  Taylor,  Bull.  133  and  134,  Colo.  Exp.  Sta., 
1908. 

This  loiise  has  the  widest  range  of  food  plants  of  any  species  known 
to  rae,  and  it  is  peculiar  in  possessing  cylindrical  cornicles  in  the 
spring  migrant  and  distinctly  swollen  cornicles  in  the  return  migrant 
and  the  male  in  the  fall.  This  difference  in  cornicles,  the  wide  range 
of  food  plants,  and  the  remarkable  variations  in  color,  together  with 
only  a  partial  knowledge  of  the  life-history  by  the  different  writers, 
fully  explain  how  it  is  that  this  louse  has  been  described  under  so 
many  different  names  in  Europe  and  America. 

Young  Stem-Mother — before  first  moult;  Plate  8,  fig.  4. 

Specimens  from  peach  and  native  plum,  Fort  Collins,  Col.,  March  25,  1908. 

Color  dull  and  rather  dark  green,  becoming  lighter,  tinged  with  yellowish, 
ns  it  feeds  and  grows;  head,  legs  and  antenne  somewhat  dusky  brown  in 
color;  on  the  middle  of  the  head  a  pale  median  line;  eyes  dark  red. 

MBASURBMBNTS  OP  SIX  STBM-MOTHBB8  THAT  HAD  OROWN  UTTLB  IP  AT  ALL,  BAN  AS  POLLOWS: 


Body. 

Antenna. 

Antennal  Joints. 

Left  Side.            {           Right  Side. 

iTthnin 

.SSmm 

5 

.6 

.86 

M 

6 

8 

.81 

M 

5 

6 

.82 

.85 

6 

6 

.85 

M 

.72 

.86 

•• 
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A  lari;er  specimen  that  possibly  had  shed  once  monsured  .80  mm.,  and  the 
antenna  .45  mm.;  Joints  of  antenna  C  on  eacli  siile;  others,  as  shown  aboTe, 
were  mostly  S-jointed  on  each  side.  The  .80  mm.  louHe  began  to  abow  tlie 
cameous  color,  which  usually  appears  after  the  first  molt.  Coniiclcs  abort. 
keg-shaped.  I>eing  slightly  bulged  in  the  middle:  length  .03  mm.;  antenna  hair- 
less; 3d  Joint  al)out  equal  to  4  and  5  oomhined:  Nnly  smooth,  free  from  bain* 
and  witliout  distinct  markings. 

Adult  Stem-Mother— Plate  8.  fig.  5. 

Specimens  taken  in  peach  blossfmis.  Fort  Collins.  Col..  March  30,  1907. 

Length  of  iMidy  varying  little  from  1.70  mm.,  width  1  mm.;  length  of  an- 
tenna .80  mm.;  4*ornicles  .14  mm.,  cylindrical  or  slightly  davate;  nntennal 
Joints:  III.  .33;  IV.  .IG:  V.  .13;  VI.  .17  mm.;  5th  Joint  barely  larger  than 
t)a8o  of  6th;  no  indication  (»f  Joint  t>eing  divideil  into  two;  one  aenaorium 
near  distal  end  of  4th  J4>int.  and  the  usual  cluster  on  the  5th;  color  pale 
gn»en.  more  or  less  washed  and  nnittled  with  light  salmon.  In  many  caaea 
the  red  c(»lor  predominattw.  and  in  others  the  green.  Comlelea  rather  strongly 
converging,  slender,  slightly  larger  at  base,  black  at  extreme  tips;  lega  very 
pale,  with  distal  ends  nf  tibiff  an<l  tarsi  black:  antenna*  very  pale,  a  little 
dusky  towards  distal  en<ls:  no  thoracic  or  abdominal  tubercles,  anteniis  on 
mmlerate  though  well  developed  tubercles;  cauda  slichtly  curve<l  upwarda  and 
with  velvety  appeannice,  dut*  to  the  surface  U^ing  densely  set  with  minute 
points;   beak  barely  attaining  hind  (oxs.  and  black  at  extreme  tip. 

Apterous  Viviparous  Female.  Settrnd  Generation— Plate  8.  fig.  7. 

Spe<*imens  taken  fmm  i)each  leavers.  Fort  Coll  ins.  Ci»l..  Septemb<*r  IG,  1908. 

General  color  a  vn-y  pale  yellowish  greiMi  without  black  markings,  even 
up<»n  the  leKs:  eyes  dark  reil.  These  leniale**  usually  exhibit  «me  nr  m«>n» 
small  ri'il  ili>ts  on  the  abdomen,  due  to  the  colurs  of  the  vy*^  «»f  the  embryoa. 
General  shai)e  of  the  lou.^c  ratlicr  Iihik  and  iiiperiiiK  iN»sterioiny;  surfac*e  of 
the  tsidy  fhi«*Iy  retiiulutiil;  Icn^Mh  uf  lK>dy  l.s«;  and  greatest  width  1  mm.: 
antenna*  2.o<*  mm.;  Joini**:  111.  .4!?:  IV.  ill:  V.  ..'.7:  VI.  .10;  VII.  .88  mm.: 
cornicl«*s  .('.o  nini.;  hind  tiliia'  1  mm.;  anicniiii>  upon  rather  Htr(»ng  fnmtal 
tulM>rcl«>s;  fli-st  Jiiint  of  tin*  :intfiniH>  with  a  prominent  angle  or  glbboua  en- 
Ian;«Miii>nt :  iirotiinrax  witlio'it  lateral  tulHTdi^;  a  few  scattering  hatra  upon 
the  biHiy.  most  of  uliiili  .-in*  capitate.  The  cornicles  are  slender,  nearly  ant- 
form  in  diameter  tlirMui:boiif .  ^liuhfly  *>wo]len  on  tlie  inner  margin  near  the 
distal  end.  :il  \^lii<-li  point  tliey  •  nr\e  Hli^titly  nutw.ird. 

Tin*  siiiniiicr  .'i)di*rnus  IVnialcs  uptin  various  ve>;etal)le  and  ffceen- 
house  plants  (JitTcr  t'rnin  the  spring  t'i»riu  Uy  l»eiiiir  pal«*  yollowiiih  in 
ciijor  a!i<l  li:i\  inir  tin*  iMc<liaii  atni  two  (inrsai  ioML'itiiiiinul  i;n*«*n  stripes 
upon  th«-  alM|iiin<  n  oWsnirc  np  waiiliiiL'. 

Spring  Migrant      IMai.-  li.  t\K.  V   Phue  r..  ilv:^    ii.  li' 

Tbi'  spMiiL'  iiMiit.tiir  .lifTi-r^  from  tin-  !':iil  inii:r.iiif  de^  nbed  )m*|ow  by  belnff 
nior-i*  L'i-«-i-]i  iti  i:;<"iiri|  •  •  Im-.  b:i\iii;:  tlie  <IarK  iiiartiiimo  lilaiker  and  more  es- 
li-n^m-    III*    '.ihhi  :i-i'!  '"■ii!l>^  bi-it::  Ma- U  <>i    lii:H  ki^b.  and.  most  Importmilt 

uf  all    'b •  III'  1<  *-  .it'i*  I  >  liriilrii  :i] 


December,  '08]  JOURNAL   OF    ECONOMIC    ENTOMOLOGY 


861 


Winged  Viviparous  Female,  Fall  Migrant —Plate  8,  fig.  9,  Plate  6,  figs. 
13,  14. 

Specimens  taken  at  Fort  Colllnfl,  Col.,  October  13,  1906,  from  plum,  peach 
and  cherry  trees. 

Head,  entire  thorax  above,  mesothorax  below,  distal  portions  of  all  femora 
and  tibte,  the  tarsi,  antennae  and  a  large  spot  on  the  pleurum  beneath  the 
insertion  of  the  fore  wing  black  or  blackish;  abdomen  pale  yellow  or  green- 
ish yellow,  with  a  large  dusky  brown  patch  upon  the  dorsum  of  segments  4, 
5  and  6,  and  often  extending  upon  segments  3  and  7;  spots  of  a  similar  color 
upon  the  lateral  dorsal  margins  of  segments  2,  3  and  4 ;  the  metastemum, 
genital  plates,  middle  and  hind  coxe,  cornicles,  style,  distal  half  of  beak,  and 
sometimes  two  or  three  spots  on  either  side  of  venter,  dusky  brown;  eyes 
very  dark  red;  stigma  of  wing  slightly  dusky;  third  Joint  of  the  antenne 
lighter  than  other  parts;  lateral  tubercles  of  thorax  wanting,  or  appearing 
as  very  small  points;  length  of  cauda  .14  mm.;  cornicles  distinctly  constricted 
in  basal  half,  giving  them  the  form  of  a  ball  club.  Joint  3  of  the  antenna  with 
10  to  12  circular  sensoria  in  a  single  row.  No  others  except  the  regular  ones 
on  Joints  5  and  6;  see  Plate  6,  fig.  14. 

MBASUBBMBim  IN  MILLIMBTBRS  OP  POVB  NOBMAL  SPBCIMBHS 


Body. 


Antennar. 


Wing. 


Cornicles. 


1.8 

2.2 

3.7 

.86 

2.1 

2.7 

4.0 

.48 

1.8 

2.8 

86 

.88 

2.0 

2.8 

8.7 

.41 

MBASDBBMBNTS  OP  ANTBITNAL  JOINTS  IN  MILLIMBTBBS 


Jt.  1. 

Jt.2. 

Jt.8. 

Jt.  4. 

Jt.  5. 

Jt.6. 

Jt.7. 

.06 

:  •- 

.54 

.42 

.82 

.16 

.66 

.08 

.06 

.58 

.40 

.80 

.14 

.56          1 

.08 

.06 

.62 

.88 

.80 

.16 

.£6 

.10 

1         .06 

.58 

.40 

.82 

.14 

.56 

.085 

.06 

.625 

.40 

... 

.15 

.565 

Avenges. 


Oviparous  Female — ^Plate  8,  fig.  10  and  Plate  6.  figs.  16  and  17. 
'^  Specimens  from  peach  and  native  plum.  Fort  Collins,  Col.,  Novemt)er  2, 
1906. 

The  young,  when  first  born,  are  green  with  red  eyes,  but  soon  change  as 
they  grow  to  bright  flesh  or  even  salmon-colored  apterous  individuals,  with 
distal  half  of  antenne,  tarsi  and  extreme  tips  of  cornicles  black  or  dusky. 
The  cornicles  of  these  apterous  females,  when  resting  quietly,  usually  con- 
verge strongly  towards  their  tips,  lying  close  to  the  sides  of  the  body,  and 
each  is  bent  distinctly  outward  near  the  distal  end,  where  they  are  usually 
a   trifle  thicker  than  near  the   proximal  end.    Fully   grown   examples   are 
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bright  Kalmon  red  in  color.  The  antenna  is  about  two  thirds  as  long  as  tlie 
body,  or  approximately  1.45  mllltineters;  length  of  b<Hly  1.70  to  2  mm.;  cor^ 
nicleM  .33  mm.  I  have  not  Ikhmi  able  to  si^  any  »(en8«»rla  upon  3d  Joint  of  an- 
tenna, but  al»oiit  25  small  ttrrular  st'n>oriM  occur  uimiu  each  hind  tibia.  See 
Plate  G.  fi»:s.  IG  and  17. 

The  eviRB  are  deep  {rreen  when  first  laid  but  be<*ome  sliininic  biaclc  in  a  few 
days.  They  art*  .GG  mm.  long  by  .33  mm.  broad  and  are  d<*poHlte<l  rhiefly  In 
the  axils  nf  the  Imds.     Set*  Plate  K.  n»;.  11. 

Male. 

Tnlxen  on  i»eacli  leaves  by  I..  (\  Itra*:;;.  Ft.  Cidlins.  t\>lo..  Novenilier  4,  1908. 

Colora  practically  the  same  as  in  spring  migrant  but  with  the  black  or 
blade  iKh  nnirkings.  at  least  in  some  siiecimens,  more  ex  tens!  Te;  cornicles 
duslcy  to  biaclc.  moderately  swollen.  aH  in  fall  migrating  female.  Lengths: 
Body,  1.85  mm.;  wing.  3.20  mm.;  cornicles.  .34  mm.;  antenna,  2.30  mm. 
Joints:  III.  .56;  IV.  .49:  V,  .40;  VI.  .14;  VII.  .CO  mm.  Numerons  small  dr- 
oulor,  moderately  tulierculate  «<en8orla  uptm  Joints  3.  4  and  5.  See  Plate 
C.  fig.  15.  Frontal  tubercles  and  1st  antennal  joints  are  rather  stroogly 
swollen. 

The  male  is  a  fall  migrant,  going  to  the  trees  from  the  summer  boat  plai|ta. 
and  is  not  the  offspring  of  the  female  fall  migrant.  The  latter  gives  birth  to 
the  apterous  oviparous  females  only. 

The  Black  Cherry  Louse,  Mij:us  ccra^  Vah.:  Plato  8.  Figs.  1.  2,  3. 
Some  of  the  More  Important  Literature 

Aphis  i-rroMi  Fab.  Syst.  Ent..  p.  734.  1S22. 

Aphis  crnMi  Fab.  Kaltenbacb.  Mon.  Fam.  Pflan/.i'nlans<>.  p.  45.  1843. 

Aphis  (f'niMi  Fab.   K«Nh.   Die  rflanzciilauH*.  p.  S7.  isri7. 

MyzHM  rvroMi  Fall.  Huckton.  Mritlsh  Aphlib's  V.  1.  p.  174.  1876. 

MytUH  it*niHi  Fab.  Filch.  Cat.  Hoinop.  N.  Y..  IS.'il  ( IJntiier's  9th  Rep.  Ent. 
N.  v..  p.  405). 

MyzuM  rrioMi  Fab.  Thomas.  Knt.  ill.  Mb  Rep.,  p.  75.  isso. 

Myzus  rt'rant  Fab.  ()<>stlinid.  Apli.  of  Minn.,  p.  7:^.  1SK7. 

MyzuM  rvrasi  Fab.  \V«in1.  (',  M  ,  Hull  ().  Kxpt.  Sta.  T«'ch,  Ser.  V.  I,  No. 
2.  1»9U. 

iff/riiM  i#Mi.ii  Fab.  TbiHibabl.  Hep.  Kioii.  YahA  ,  i>.  4K,  190S. 

This  cnnl  black  jon.sc  is  the  only  nphid  of  any  iiniNirtance  aa  a  pest 
upon  the  4iiltivatc«l  ••herry  in  (*<ih»ra<ln.  It  n»ntinu(*8  upon  cheny 
foliuL'e  thronjlioiit  the  season  and  nt*ither  my  a.ssistnnts  nor  m3r8elf 
have  lii-i-ii  al»l»-  !«•  dwcnver  il  upon  any  (>th«'r  tn-e  or  phint. 

I  \ri  \>A  Hon  oi  I'l  All 

1*1  \ii:  s  FiK-  1  '  .^tfizus  I'/ifAi;  1.  adult,  apt*  rous  vivipanmH  female;  S, 
winK«'«l  \i\l|>:irnii-  ftiiial*-:  :*.  wiiii;>Ml  male  Figs.  I  11  Myzun  pcnkm;  4. 
ynUiiL'  *«ieiii  iii..rli<r:  .'•.  adult  -tfin  iiiniber:  (t.  HNfiitly  bai'-lieil  young  of  etaoi- 
moibt-r.  7.  iii'TtiMM-^  \.v  i|i:iriiii^  ft'iii:ilf>.  -t'mml  iri'in'ration  :  S.  spring  mlgrailt; 
*.«.  uiiiLTttl  \  i\  i|..ir"n**  h-niab'.  l:ill  nii;:raiit  ;  lo.  nx  iviiiarons  female:  11«  ecg. 
FlbT*  11'  l*>  //i/«/i«"/'irfii'r  (^ifM  •  ";• /iH :  iL'.  adnit :  lit.  larxa:  14.  pupa;  15.  diHler 
of  t-i;k'*>       M    A.  I'aliiMT    .MM:**!      onuina)  plaic  in  Itiil.  i:::{.  ('nlii.  Exp.  Station. 
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Adult  Apterous  Viviparous  Female — Plate  8,  flg.  1. 

From  specimens  taken  at  Fort  Collins,  April  18,  1908. 

Color  deep  slilning  black  with  tibiae,  anterior  femora  and  basal  portion  of 
antennae  beyond  2nd  joint,  pale  dusky  yellow:  surfac^e  of  body  finely  rugulose; 
measurements  vary  little  from  the  following:  Body  1.90  mm.  by  1.40  mm.; 
antennae  1.25  mm.;  cornicles  .50  mm.;  cauda  short,  conical,  .17  mm.  in  length. 
Joints  of  antennae:  III,  .36;  IV.  .21;  V,  .18;  VI,  .10;  VII,  .25  mm.  The 
cornicles  t^per  a  little  towards  tip  and  near  the  end  ai-e  distinctly  constricted 
and  turned  outward  and  have  a  moderate  flange  at  end.  Body  and  an- 
tennae without  hairs,  and  the  hairs  on  legs  short  and  weak;  no  tubercles  upon 
thorax  or  abdomen,  except  in  some  specimens  upon  Joint  7  of  the  abdomen,  as 
shown  in  colored  figure.  When  at  rest  the  cornicles  usually  converge  strongly, 
almost  touching  at  their  distal  ends.  Antennae  upon  distinct  frontal  tuber- 
cles which  are  moderately  swollen,  as  are  the  first  antennal  joints  on  the 
Inner  side. 

Winged  Viviparous   Female. 

D€*scribed  from  specimens  taken  at  Fort  Collins,  September  28,  1907. 

General  color  deep  black,  with  the  tibiae  and  basal  portions  of  the  femora 
pale  yellowish  in  color;  prothorax  with  slight  lateral  tubercles  or  none; 
cornicles  cylindrical,  black,  with  moderate  flange  at  distal  end  and  varying 
little  from  .37  mm.  in  length;  cauda  black,  up-turned,  tail-like,  about  as  long 
as  hind  tarsus;  length  of  body  varying  little  from  1.40  mm.;  antenna  a  little 
longer  than  body,  averaging  about  1.70  mm.;  joints  measure  approximately 
as  follows:  III,  .50;  IV,  .31;  V,  .24;  VI,  .13;  VII,  .43  mm.  Wings  about 
2.80  mm.,  stigma  of  wing  blackish;  venation  normal;  third  joint  of  antenna 
with  about  14  moderately  tuberculate  sensoria  in  a  broken  row  and  none 
upon  joint  4. 

Winged  Male. 

Specimens  taken  from  sour  cherry,  College  orchard.  Fort  Collins,  Col., 
November  17,  1907. 

Length  1.30  mm.;  general  color  deep  black,  the  abdomen  a  little  lighter 
than  the  other  portions  of  the  body  and  in  some  specimens  appears  to  be 
dusky  brown,  with  narrow  transverse  bands  upon  the  segments  between  the 
cornicles,  and  back  of  them  it  may  be  entirely  black;  eyes  very  dark  red; 
tarsi  and  distal  portions  of  tibiae  and  femora  black;  prothorax  with  lateral 
tubercles  weak  or  lacking;  wings  hyaline,  stigma  a  little  dusky  brown,  nerv- 
ures  dark  brown;  length  of  antenna  1.70  mm.;  joints  of  antenna:  III,  .40; 
IV,  .28;  V.  .23;  VI,  .11;  VII.  .50  mm.;  length  of  wing  2.50  mm.;  length  of 
cornicles  .23  mm.,  cylindrical  and  black.  Joints  3,  4  and  5  are  strongly  tuber- 
culate, with  a  large  number  of  similar  circular  sensoria.  The  sensoria  are 
most  abundant  on  joint  3.  Antennae  on  distinct  frontal  tubercles  that  are 
slightly  swollen,  first  Joint  distinctly  gibbous. 
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Aphis  bakeri  Cowen 
Some  of  the  More  Important  Literature 

Aphis  bakeri"  Cowen,  Bull.  81,  Tech.  Ser.,  Colo.  Ex.  St,  p.  118,  1895. 
Apht$  cephalicola  Ck>weii,  ibid.,  p.  118. 

AphiM  bakeri.  Hunter.  Aphid.  N.  A..  Bull.  60,  la.  Ex.  St.  pp.  98,  138,  1901. 
AphiM  cephalicola,  Hunter,  ibid,,  pp.  93,  138. 

AphiM  bakeri,  Sanborn,  Ks.  Univ.  Scl.  Bull.,  Vol.  Ill,  No.  8,  pp.  861.  8SS. 
1906.  / 

Aphis  cephalicola,  Sanborn,  ibid.,  pp.  261,  266w 
Aphis  bakeri,  Gillette  A  Taylor,  Boll.  133.  Colo.  Ex.  St..  p.  28,  1908. 

Mr.  Cowen  collected  this  louse  from  stems  of  red  clover  {Trifolium 
pratense),  and  from  the  heads  of  white  clover  (T.  repens).  During 
the  past  three  years  we  have  taken  this  louse  many  times  in  the  vicin- 
ity of  Fort  Collins,  Denver,  Delta,  Paonia,  Montrose,  Grand  Junction 
and  Rocky  Ford,  Colorado.  It  occurs  early  and  late  in  the  season  in 
greatest  numbers  upon  the  stems  of  Pod  clover  close  to  the  ground, 
where,  in  mild  seasons  at  least,  it  doubtless  spends  the  winter  as  vivipa- 
rous females  and  young.  It  has  lived  and  done  well  all  winter  u|M)n 
clover  plants  bn)ught  into  the  laboratory  by  Mr.  Bragg. 

As  I  have  succeeded,  with  the  aid  of  good  observers,  in  working  out 
the  life  history  of  this  louse  quite  fully,  a  list  of  our  written  reoords 
for  Colorado  nii}j:ht  lie  worth  printing.  The  additicmal  observations 
that  we  have  made,  but  which  have  not  iK'on  written  down,  far  exceed 
the  written  records  which  follow  in  chr(»n(»logieal  order,  disregarding 
the  year  : 

March  22,  *07,  Fort  CNillinn,  apt4*rouH  and  alatt*  females  and  alale 
mali>s,  on  nnl  clover  (in.s4N«tary). — Bragg. 

April  2,  '08,  Fort  ColliiiH.  apt^Tous  frniaU^s  on  Bursa  B.-pasioris. — 
Bragg. 

April  11,  *08.  Kckert,  stoni-niothers.  younj;  to  fully  grown,  also  some 
3d  generation  lire  half  irnuvn  on  iM»ar  buds. — Gillette. 

April  13,  'OS,  Delta,  steniniothers.  small  to  fully  grown,  many  exam- 
ples on  iH»ar  and  apple  buds. — (Jillette  and  Weldon. 

April  26,  *0S.  Fort  (*nllins.  alate  and  apterous  females,  on  apple  (in- 
w»etary ). — <iillette. 

May  9,  '07.  F<»rt  Collins,  apterous  and  alate  females,  on  sweet  clover. 

*  --<;illette. 

May  ir>.  '07.  Fi»rt  (Nillins.  alate  and  apterous  females  on  red  clover.— 

*  Gillette. 


■It  U  ii(»t  iiii|inilMilil«*  thiit  tittttttiiHrH  t.  trifuUi  was  iiii  iiiiiiuitore  , 
exaiiiplf  nf  this  HtMNicH.  hut  trifitlii  wax  ^iven  as  a  nM»t  loUKe.  which  hmkoH  to 
ntit;  n«Mth«T  is  It  |iulv«'riil«Mii.  and  the  nirro  HtatiMiieiit  that  It  was  a  pink 
liiutM*.  (|tiiti*  Hi  III  i  hi  r  hi  other  ri'HiMt-tM  to  .4.  mittttlvtoni,  ilofH  not  SfSB  to  be  a 
<'harurt«*ri/ath>ii  Mi(nri«*iit  to  iih-tittfy  it 
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May  21,  '08,  Delta,  apterous  and  alate  females  on  apple. — Gillette  and 

Weldon. 
May  22,  '08,  Cory,  stem-mothers  and  alate  females,  on  apple  and  pear. 

— Gillette  and  Weldon. 
May  22,   '08,  Austin,  Delta  County,  apterous  and  alate  females,  on 

pear  and  apple. — Gillette. 
May  26,  '08,  Rocky  Ford,  pupae  and  winged  females  on  apple. — Bragg. 
June  8,  '08,  Fort  Collins,  apterous  and  alate  females  on  Crataegus 

occidentalis,  very  abundant. — Gillette. 
June  22,  '08,  Fort  Collins,  apterous  and  alate  females  on  red  clover. — 

Gillette. 
July  8,  '08,  Fort  Collins,  apterous  females  on  apple. — Gillette. 
July  10,  '08,  Grand  Junction,  alate  females  on  apple,  very  scarce. — 

Weldon. 
July  12,  '08,  Delta,  alate  females,  on  apple. — Weldon. 
Aug.  3,  '98,  Fort  Collins,  apterous  and  alate  females  on  red  clover. — 

Gillette. 
Aug.   16,    '08,  Fort  Collins,   apterous  females  on   apple  sprouts. — 

Gillette. 
Aug.  21,   '08,  Paonia,  apterous  and  alate  females,  on  red  clover. — 

Weldon. 
Sept.  28,  '08,  Fort  Collins,  apterous  and  alate  females  on  red  clover. — 

Gillette. 
Oct.  1,   '08,  Grand  Junction,  return  migrants  and  young  oviparous 

females,  on  apple  and  pear. — Weldon. 
Oct.  6,    '08,  Delta,  return  migrants,  male  and  female,  on  apple. — 

Weldon. 
Oct.  14,  '08,  Fort  Collins,  apterous  and  alate  females  on  red  clover. — 

Gillette. 
Oct.  22,  '06,  Fort  Collins,  apterous  and  alate  females  on  red  clover. — 

Bragg. 
Oct.  26,  '08,  Delta,  return  migrants,  male  and  female,  and  oviparous 

female,  also  eggs,  on  apple. — Weldon. 
Oct.  29,  '06,  Fort  Collins,  alate  males,  and  apterous  and  alate  females 

on  red  clover. — Bragg. 
Oct.  31,  '06,  Fort  Collins,  alate  and  apterous  females  on  red  clover. — 

Brag^. 
Nov.  4,  '08,  Delta,  return  migrants,  male  and  female,  and  oviparous 

females,  on  apple. — Weldon. 
Xov.  8,  '08.  Fort  Collins,  return  migrants,  male  and  female,  and  ovip- 
arous females,  on  Crataegus  occidentalis, — Miss  Palmer. 
Xov.  26,  '06,  Fort  Collins,  alate  males  and  females  and  apterous  fe- 
males, on  red  clover. — Bragg. 

I  have  also  received  examples  of  this  louse  from  Mr.  J.  T.  Monell 
that  were  labeled  *' Manhattan,  Kansas,  8-27- '08,  Ainsley;  taken  on 
red  clover";  and  specimens  from  Mr.  J.  J.  Davis  marked  **Urbana, 
Illinois,  3-11- '08;  on  clover,  in  insectary." 

From  our  records  and  observations  there  seems  to  be  no  doubt  but 
what  this  louse  spends  the  winter  chiefly  in  the  egg  stage  upon  apple. 


see  JOURNAL  OF  economic  bntomoloqt  [Vol  l 

pear  and  Crataegus;  but  also,  to  some  extent,  upon  the  cloven,  und  in 
some  cases  upon  Bursa,  as  alate  apterous  and  viviparous  femmks  and 
young,  when  given  sufficient  protection  and  when  the  weather  is  not 
too  cold.  The  stem  females  hatch  very  early,  so  that  many  are  fally 
grown  and  giving  birth  to  young  by  the  time  the  apple  bads  begin 
to  open.  The  fully  developed  stem-mother  is  usually  rather  dark 
red  in  color. 

Winged  spring  migrants  begin  to  appear  in  considerable  nombers 
in  the  second  generation,  and  are  abundant  in  the  third  generation. 
By  June  30,  they  have  nearly  all  left  the  trees,  but  small  oobniea  do 
sometimes  continue  throughout  the  season  upon  the  apple.  The  spring 
migrants  go  to  the  clovers  as  their  summer  host  plants,  and  the  female 
fall  migrants  !)egin  returning  to  the  apple,  i>ear  and  Crataegus  about 
the  last  of  Septeml)er.  A  little  later  the  alate  males  which  develop 
upon'the  summer  food  plants,  follow  to  fertilize  the  apterous  oviparoiu 
females,  which  arc  the  offspring  of  the  fall  migrants.  The  oviparous 
females  begin  to  deposit  eggs  about  Octol)er  20.  Mr.  George  P.  Wel- 
don  reported  finding  the  first  eggs  at  Delta,  Colorado,  on  October  26. 
and  states  that  they  are  at  first  gre<*n  like  the  eggs  of  Aphis  pomt, 
but  soon  become  black. 

The  striking  characters  which  readily  separate  this  speciea  from 
others  that  inf«'st  the  apple  and  pear  are  the  light  yellow  to  pink  color 
of  the  laxly  in  the  larvie  and  aptenias  adults;  the  minute  dark  speeka 
which  occur  upon  the  dorsum  of  the  apterous  forms,  !>oth  larva*  and 
adults;  the  larg«'  dark  gr4M*n  to  lilackish  quadrate  patch  upon  the  dor- 
sum of  the  niate  forms;  and  tlie  short  cornicles.  In  case  of  the  larw 
and  apterous  lice  there  is  also  a  light  area  at  the  l)ase  of  each  cornicle 
which  is  often  quite  conspicuous. 

During  last  spring  this  lous<>  was  the  ni(»st  alnindant  species  upon 
the  apple  and  pear  inn^s  nn  the  wi»st«'rn  slojx*  in  Colorado. 

Adult  Stem-Mother— Flute  9.  flijs.  l  and  5. 

Specimens  tnkeii  at  Erkert.  April  11.  190K. 

Ground  <x>)or  dark  tiTvon  at  flr^t.  and  more  or  ]i*sm  Htreakcd  and  moltM 
with  deep  re<l  iNtth  ab<»v«*  and  Ik»1<>w.  Iiut  there  I**  much  nmre  red  on  the  dor* 
Mil  than  on  tht*  ventral  Hide;  (<oriil('l«*8  and  <*auda  very  Khort  and  pale  yH- 
lowlnh  Rro«Mi.  almost  rolorh^ss;  lei;s  anil  antenna*  pale  khimi.  with  distal  ailda 
of  the  tltilie  and  anii*nnie  ami  tht*  tan«i  black:  Roneral  form  rather  lona  and 
ta|N*rlnf(  |Nl^tl*rio^ly  whtMi  Jii*«t  niatiin*:  old  lice  more  ndmnt  and  nearlf  all 
dark  nM.  even  l«*;:s.  pnithorax  and  antenna*  in  H«ime  i-aMes;  lenieth  of  body 
rtN»ut  1  '.«<»  mm.;  anti>nna  To  miii.;  Joinls:  III.  .:!7;  IV.  .13:  V.  .11  OUB. 
Then*  Is  Mimo  \ariation  in  Icmrth  of  ant<*nna  ami  In  some  caaes  Joint  S  la 
divided  Into  two  mnkim;  Ct  joint**.  In  *^>me  ni*<4T<  thiTe  will  lie  5  Joints  In  IHM 
ant«*nna  and  0  in  tho  oth**r  on  the  Mime  Ioum*.     Near  the  «*nd  of  Joint    S  (or 
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4  if  6- jointed)    is  the  large  sensorium  which  commonly  occurs  upon  joint 

5  in  the  aphididie ;  length  of  cornicle  .11  mm.,  stout,  tapering,  largest  at  base. 

Apterous  Viviparous  Female— Plate  9,  fig.  2. 

Specimens  from  clover.  Ft.  Collins,  June  23,  1908. 

General  color  pale  yellowish  or  greenish  yellow,  with  a  slight  tinge  of  pink 
or  light  orange,  especially  in  the  region  of  the  cornicles;  upon  the  dorsum  a 
sprinkling  or  mottling  of  dark  green  or  rusty  brown  specks  irregularly  dis- 
tributed, and  in  some  the  faint  dusky  specks  at  the  bases  of  the  abdominal 
hairs  also  show;  in  some  of  the  older  individuals,  the  dark  markings  form 
a  transverse  dash  upon  the  segments  posterior  to  the  cornicles,  and  joints 
1  and  2  of  the  antennae  and  the  dorsum  of  the  head  are  often  blackish.  The 
large  yellow  to  pale  orange  blotches  surrounding  the  cornicles  are  not  as 
sharply  outlined  as  in  the  larvae  and  pupae;  cauda  and  cornicles  entirely  con- 
colorous  with  body,  not  marked  with  black ;  distal  half  of  antenna  more  or  less 
blackish;  distal  ends  of  all  tibiae,  the  tarsi  and  tip  of  beak  black;  eyes  ap- 
pearing black  but  really  very  dark  red;  length  of  body  1.70  to  2.20  mm.; 
length  of  antenna  .90  to  1.10  mm.;  cornicles  .11  to  .14  mm.;  joints  3  and  7 
of  antenna  sub-equal,  either  being  a  trifle  longer  than  the  other. 

Pupa. 

Specimens  taken  with  the  preceding  apterous  females. 

The  pupae  in  all  stages  are  decidedly  pink  in  color  and  the  deeper  color  mark- 
ings that  are  usually  deep  green  in  case  of  the  apterous  females  are  usually 
reddish  here,  but  may  be  dusky,  the  darkest  color  coming  next  to  the  well 
deflned  yellowish  or  pale  orange  blotches  surrounding  the  cornicles.  The 
body  generally  is  quite  strongly  tinged  with  pink;  the  dusky  specks  so  con- 
spicuous upon  the  larvae  are  entirely  absent,  as  are  all  the  heavier  dark 
markings  of  the  adult  forms. 

Alatc  Viviparous  Female— Plate  9,  figs.  3  and  6. 

Specimens  from  Delta,  Colorado.     Sent  by  Mr.  Weldon  May  23,  1908. 

Head,  thorax,  antennae,  tarsi,  distal  ends  of  femora  and  tibiae,  sternum  of 
mesothorax,  anal  plates  and  coxae  deep  shining  black;  the  middle  portion  of 
the  dorsum  of  segments  3,  4  and  5  and  transverse  bands  on  segments  G,  7, 
and  8,  small  spots  and  dashes  upon  joints  1  and  2  and  the  lateral  margins 
of  joints  2  to  7  also  black  or  blackish;  abdomen  light  olive  to  yellowish 
green ;  cornicles  short,  cylindrical  or  somewhat  tapering,  dark  green  to  black 
in  color  and  with  moderate  flange;  cauda  of  moderate  length,  green  at  the 
base,  black  about  the  margins,  upturned;  lateral  tubercles  of  prothorax 
moderate  in  size;  strong  tubercles  upon  lateral  margins  of  abdominal  seg- 
ments 3  to  7,  helping  to  make  the  margins  of  the  segments  prominent  and 
well  deflned;  length  of  body  1.75  mm.;  width  .75  mm.;  length  of  antenna 
1.12  mm.;  joints:  III,  .30;  IV,  .19;  V,  .16;  VI,  .10;  VII,  .30  mm.;  length  of 
wing  2.50  to  3  mm. ;  hind  tibiae,  .90  mm. ;  cauda.  .11  mm. ;  cornicles,  .11  mm. ; 
third  joint  of  antenna  strongly  tuberculate  on  inferior  surface  with  about 
24  circular  and  oval  sensoria;  joint  4  with  about  6  sensoria  in  middle  por- 
tion; joints  3  to  7  quite  strongly  transversely  wrinkled;  wing  venation 
normal;  2nd  fork  about  equally  distant  from  1st  fork  and  the  margin  of 
the  wing. 
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Apterous  Oviparous  Female — Plate  9,  tg.  4. 

Specimens  taken  by  Mr.  Geo.  P.  Weldon  at  Delta,  Colo.,  October  16.  1808. 
on  leaves  of  apple  trees. 

The  general  color  varies  from  a  dull  green  to  bright  pink  or  even  dark 
salmon,  with  the  numerous  minute  dusky  spots  characteristic  of  this  species. 
The  dorsal  surface  is  more  or  less  mottled  in  many  of  the  specimeDS  dos  to 
the  ova  which  show  through*  The  head  is  noticeably  dusky  brown  In  ootor; 
anal  plates  and  a  transverse  dash  on  the  eighth  abdominal  segment,  the  tarsi, 
distal  ends  of  the  tibie,  eyes,  and  distal  half  of  the  antenns  black  or  black- 
ish; antenna  6  or  7-Jointed;  cornicles  slightly  dusky;  color  beneath  about 
the  same  as  above  except  that  it  Is  a  little  lighter;  length  of  body  1.38  mm.; 
antenna,  .51  mm.:  Joints:  III.  .10;  IV,  .07;  V,  .08;  VI,  .07;  VII,  .18  mm.; 
no  sensoria  on  antenna  except  the  usual  ones  at  the  distal  ends  of  jotnts  8 
and  6  (or  4  and  5  in  those  that  are  6-Jointed).  When  there  are  bat  8  Jotnta* 
Joints  3  and  4  are  united. 

Winged  Male. 

Specimens  from  red  clover,  Ft.  Collins,  November  8.  1808. 

The  general  color  is  light  yeltowlsh  brown;  head,  thorax,  cornicles,  an- 
tenna, distal  end  of  beak,  coxc,  tarsi,  distal  ends  of  fenx>ra  and  tibia,  eyes. 
mesothoraz  below  and  a  large  spot  on  either  side  of  the  mesopleurum  black; 
style,  anal  plates,  u  row  of  spots  on  the  lateral  margins  of  abdomen,  about 
six  transverse  dSKhes  on  the  abd«>minal  segments  above,  dusky  brown  to 
blai*k;  lenicth  of  Irnly  about  1.70  mm.;  Iragtb  of  wing  2.20  mm.;  length  of  an- 
teniie  1.40  iiiiii.:  Joints  of  anteniiA  as  follows:  I  and  II,  .11  mnu;  III.  .41 
mm.;  IV,  .26  mm.:  V.  .21  mm.;  VI,  .12  mm  and  VII.  .29  mm;  style  .10  mn.; 
coniicles  .07  mm.  The  cornicles  are  cylindrlciil  in  form  and  are  about  twice 
as  long  as  bn>ad:  Joints  three,  four  and  flvc  of  the  antennc  strongly  tubercu- 
latc,  with  numerous  circular  seuHoria:  on  Joint  III  atmut  30  to  40;  IV.  16 
to  18;  V.  8  to  10:  I»late  9.  flK.  7. 

EXPLANATION    OK   PLATE 

Plati:  9.—AphiH  hakvti:  1.  stem -mi>th«T:  2,  apterouM  viviparous  femsle;  8. 
i*lnte  female:  4.  ovipjirous  fpiiiali*:  5.  the  r>-Jolntc(l  antenna  of  the  stem* 
mother:  0.  antenna  of  alate  vIvtparouH  fmiale:  7.  antenna  of  male.  Fig- 
ures 1.  2.  :<  and  4  are  enlarKcil  T.n  <liam«>tcrs:  fl»;ur(*s  5.  6  and  7,  80  diameters: 
M.  A.  Palmer,  artist. 

FlgiireR  ?»  an«l  :>  were  used  in  Bulletin  133  of  tlie  Colo.  Exp.  Sta. 

Ekhata:  on  |ihite  6.  tlirnre  4,  for  alate  Tvat\  aptenms. 
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DIMPLES  IN  APPLES  FROM  OVIPOSITION  OP  LYGU8 

PRATENSIS  L. 

By  E8TES  P.  Tatlob,  Mountain  Orpvt,  MiMwmri 

To  one  eoiulnctinK  experiments  against  insect  pests  infesting  fruits 
it  is  especially  important  that  the  cause  of  all  external  blemishes  upon 
the  fruits  be  known.  Failure  to  recognize  the  cause  of  such  injuries 
has  often  be(*n  responsible  for  misleading  and  incorrect  conclusions 
regarding  the  effectiveness  of  insecticidal  sprays.  Mistaken  identifi- 
cation of  insi'ct  work  is  often  brought  about  by  superficial  examination 
of  fruit  at  picking.  At  this  time  the  growth  of  the  fruit  has  often  so* 
completely  altered  the  appearance  of  the  injur>'  that  its  true  cause  is 
never  suspected. 

Careful  and  almost  continuous  obsen'ations  in  an  apple  orchard 
this  season  from  the  time  of  the  formation  of  the  fruit  to  harvest  re- 
sulted in  the  discovery  that  an  injury  of  doubtful  nature  but  re- 
sembling and  formerly  classed  as  that  caused  by  the  plum  or  the 
apple  curculio  was,  instead,  the  result  of  e^f;:  punctures  made  in  the 
ver>'  early  development  of  the  apple  by  the  common  tarnished  plsnt- 
bug  (Lytjuif  prattnsis  L.).  On  account  of  their  direct  bearing  upon 
the  exaniinationN  of  apples  by  those  conducting  spraying  experi- 
ments  in  the  control  of  cun*ulio  upon  apple,  the  results  of  these  ob- 
ser\'ations  an*  h4*rein  n^ported.  The  observations  also  add  new  in- 
fonnation  upon  the  egg>Iaying  habits  of  the  tarnished  plant-bug,  one 
of  the  oldest  HH^oriled  ins*»cts  in  North  America. 

liate  in  March  at  Mountain  <fn»ve,  Missouri,  my  attention  was  called 
to  the  great  al)undan<M*  of  the  larniHluMl  plant-bu^  about  the  buds 
and  n«*wly  opened  !>Iossonis  <»f  early  l»l<K»ming  varieties  of  peach. 
They  wrn*  notod  in  grrat  numbers  about  the  !»Iossoms  of  peaches  in 
the  station  orrhard  liy  th«'  dircetor  of  tht*  station,  while  engaged  in 
hand  pollinjitiu};  bl(»ss<iiiis.  Many  bl(kss<»ms  wen*  seen  at  this  time 
which  had  i'vid«'ntly  l>e«*n  blasted  by  this  insect  having  pierced  the 
tissue  and  sucked  away  the  juie«»8  of  the  (*ss«>ntial  organs  of  the  bloom. 
A  very  n<»ti«rabli*  p«Tr«»iit«ge  of  the  blossoms  were  noted  at  that  time 
darkt^ncd  aiitl  shrunken  and  falling  away,  evidently  from  this  cause. 
At  nlijiri.  on  Man-li  27.  I  notirt'd  nunilHTs  of  the  buin«  alxmt  the  buds 
(»f  pfach.  plnni.  apple  ami  pears,  and  in  iiiakinir  jarrings  for  curculio 
under  peaeh  and  plum  trees  a  number  of  the  buus  wen>  collected  upon 
the  jarrinL'  shi-et.  On  April  in.  while  examining  with  an  aasiitant, 
Mr.  <*  H.  Dull,  fniit  InnU  in  an  apple  on-hard  seh^'ttnl  for  a  spraying 
ex|N-rinieiit  with  enreiilin  and  eodlinir-moth.  small  dark-oolored  spots 
wiTe  nuiirt-il  iipnri  the  siilts  of  th«*  i»Vary  of  the  apple  bloom.     These 
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spots  were  first  noticed  upon  apples  of  the  Blue  Pearmain  variety, 
which  had  only  within  the  past  two  or  three  days  completed  the  shed- 
ding of  the  petals,  and  upon  none  of  which  were  the  calyces  closed. 
At  first  the  spots  were  taken  as  the  first  evidences  of  apple  scab.  A 
closer  inspection  suggested  the  feeding  punctures  of  the  plum  cur- 
culio.  Examining  the  spots  under  a  hand  lens  I  discovered  to  my  sur- 
prise that  in  the  center  of  the  discolored  area  there  was  a  distinct 
opening  in  the  skin  of  the  apple  and  that  within  this  opening  and  just 
beneath  the  surface  was  an  oval,  elongate,  bottle-shaped  egg.  At 
first  I  did  not  recognize  the  egg  as  any  with  which  I  was  familiar. 
The  abundance  of  the  tarnished  plant  bug  upon  the  blossoms  of  the 
different  orchard  trees  mentioned  suggested  their  association  with 
the  eggs  found,  which  was  substantiated  a  moment  later  by  the  cap- 
ture on  these  trees  of  gravid  female  specimens  of  Lygus  pratensis^ 
from  which  eggs  were  dissected.  These  eggs  corresponded  perfectly 
with  the  ones  found  deposited  within  the  minute  apples.  By  dissec- 
tion two  females  yielded  fourteen  well  defined  eggs  each.  To  further 
substantiate  the  observation  a  large  number  of  the  newly  formed  ap- 
ples, containing  what  appeared  to  be  freshly  deposited  eggs,  were  con- 
fined in  a  breeding  cage  in  the  insectary.  Hatching  began  eight  days 
later,  yielding  the  young  of  this  plant-bug.  These  were  kept  alive 
in  the  cage  until  they  had  entered  the  second  or  third  instar,  in  which 
they  demonstrated  plainly  the  characteristic  markings  upon  thorax 
and  body,  distinguishing  this  species  from  related  ones.  Besides  the 
apples  cut  open  in  examination  for  eggs  and  those  reserved  for  breed- 
ing cages,  a  considerable  number  of  small  apples  were  picked  at  ran- 
dom from  two  or  three  Blue  Pearmain  trees  on  April  10  and  examined 
in  the  laboratory'  with  the  following  results : 

Number  of  apples  examined 110 

Number  eggs  found 65 

Number  feeding  punctures 11 

Apples  bearing  eggs 45 

In  this  case  it  will  be  seen  that  about  40  per  cent  of  the  apples  bore 
e^g  punctures  of  this  insect.  The  average  number  of  eggs  per  apple 
in  infested  apples  was  1.44.  One  small  apple  was  found  containing 
four  punctures  with  eggs,  four  contained  three  eggs  each  and  nine 
apples  bore  two  eggs  apiece.  The  eggs  measured  upon  an  average 
.782  mm.  in  length  by  .241  mm.  in  diameter  at  their  widest  point. 
They  were  smooth  and  slightly  curved,  with  the  end  deepest  in  the 
tissue  bluntly  rounded.  The  end  of  the  egg  nearest  the  surface  was 
truncate  and  slightly  compressed  and  bore  around  the  margin  a  white 
ti  }>  liar  fringe,  finely  striated.     The  color  was  very  pale  yellow. 
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The  eggs  were  found  laid  singly  in  the  fniit,  though  where  very 
small  apples  contained  several  the  distance  between  them  was  often 
very  small.  Sometimes  two  or  three  would  be  found  arranged  in  a 
row,  not  more  than  one  millimeter  apart,  but  each  egg  occupying  a 
separate  and  distinct  incision.  The  usual  rule  was  that  of  single  and 
scattering  egg  punctures.  The  eggs  were  placed  on  end  or  at  right 
angles  with  the  surface  of  the  apples,  snugly  fitting  into  the  incisions 
made  for  them.  These  incisions  when  made  in  the  sides  of  the  ovaries 
of  blossoms  which  had  but  recently  shed  their  petals  were  of  depth 
sufficient  to  pierce  the  carpel  walls.  In  one  instance  an  egg  was  found 
in  an  incision  made  within  the  stem  of  the  miniature  apple.  Out  of 
thirty-six  c»g?  incisions  counted,  fifteen  were  in  the  third  nearest  the 
tip  or  calyx  end,  thirteen  were  in  the  middle  third,  and  eight  were 
made  in  the  third  nearest  the  stem.  The  eggs  are  deposited  in  the 
apple  usually  with  the  outer  end  just  beneath  the  surface  of  the  skin. 
Quite  often  the  growth  of  the  tissue  of  the  apple  forces  the  eggs  out* 
ward  lengthwise  and  they  may  often  be  seen  with  their  whitish  trun- 
cate tube-like  ends  extruded  into  view  as  much  as  one  third  or  one 
half  the  length  of  the  eggs.  It  is  not  nltogether  unlikely  that  this 
may  be  in  some  cases  due  to  sliallow  egg  laying  by  the  female.  When 
not  extruded  in  this  manner  they  are  difficult  to  discern,  as  the  heavy 
pubescence  nvfr  the  minute  apples  conceals  tht»ni.  F'reshly  laid  eggs 
are  more  difli<'ult  to  diw^eni  sine**  the  tissue  surnumding  has  not  be- 
come discol(»nHl. 

Eggs  are  In  id  sc>in<*tiiii<*s  )>rfnn*  tht>  pHnls  full  from  the  bliNwom  and 
probably  .some  are  d«»posit<»d  whilf  still  in  tlie  hud.  No  freshly  laid 
eggs  wen*  found  in  any  cas**  after  th<»  appl<*s  w«»n*  more  than  one 
third  of  an  inch  in  (Iiaiiu*t<*r.  and  usually  ii(»t  later  than  the  time  of 
the  ch^siiii;  of  tht*  ralyx.  Thi»  past  spring;  the  i*arly  bliHuning  varieties 
sufTcnnl  inon*  h<*avily  than  thosr  open  in ^^  lat(*r.  Thouuh  egin  were 
hatching  from  Hhic  Prarmain  on  .\pril  IS  tht>  (*i;^n  laid  in  late  bloom- 
ing Ingram  w<*n*  found  hatdiini;  in  the  on*liard  May  1.  The  adalta 
b4*<*am4*  more  srarrt-  upon  fruit  tn*4*s  aft<*r  tht*  dropping  of  the  petals, 
althnuL'h  soiiif  wrn-  Mill  n'stiiiir  upon  tlir  fruit  of  p(Mich«'H.  when  they 
m«'a*iuri'<i  ovrr  ati  iix'li  iti  diamrtiT.  AlthouL'h  tho  inwet  is  reported 
as  ••iir  wiili  !\\«i  nr  tlin-i-  i:t*ii«*nitions  in  Missnuri.  no  rjjg  laying  was 
ohstTVi'd  in  I  hi'  jipphs  at  ;iny  tim«'  throuirh  tin*  summ«T. 

T«»  tli'iirminr  ih«*  «'tTri»t  of  thi*  rtfL'-lavinjr  upon  tlu*  dcvflopment  of 
thf  fruiT  ;i  i'Imm*  w.'itrh  was  kept  (if  markfil  applrs  known  to  have  had 
till' «'L'i:  pMnctun*  of  tliis  iuM-rt  math'  upnn  them.  It  si*«*nicd  apparent 
that  th«'  in.iurv  pnil>ahlv  t'aus«M|  th«*  dn'ppini;  i>f  souk*  of  the  small 
apphs  NM.iii  jift»'r  .v-ttiuL'.     Hy  far  \)u'  hiri:«T  p«n'«'ntai!i*  of  affected 
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apples,  however,  had  their  growth  arrested  at  the  point  of  egg  lay- 
ing, which  with  the  growing  of  surrounding  tissue  brought  about  the 
formation  of  small,  funnel-shaped  pits  upon  the  surface  about  each 
egg  incision.  Upon  the  14th  of  May,  while  the  Ingram  apples  were 
still  small  and  covered  with  a  fuzzy  pubescence,  31  fruits  which  bore 
36  unmistakable  egg  pits  from  the  tarnished  plant-bug  were  care- 
fully marked  upon  the  trees.  These  were  observed  from  time  to 
time  and  development  of  the  egg-pits  noted  up  to  the  time  of  the 
full  maturity  of  the  fruit,  which  was  harvested  October  6.  Although, 
as  stated,  the  variety  did  not  seem  so  heavily  infested  as  some 
of  the  earlier  blooming  ones,  a  count  of  2,189  apples  picked  from  nine 
small  trees  showed  about  3  per  cent  with  well  defined  cavities  upon 
their  surface  due  to  this  cause.  Some  apples  bore  as  many  as  five  egg- 
pits  each.  Measurements  of  twenty-one  cavities  upon  apples  varying 
from  two  to  three  inches  in  diameter  gave  an  average  distance  across 
the  top  of  the  depression  of  .49  inch,  with  a  variation  of  from  .30  to 
.75  inch.  From  the  surface  the  sides  of  the  cavity  sloped  gradually 
to  the  bottom,  forming  an  inverted  cone-shaped  depression  with  an 
average  depth  of  .17  inch  and  a  variation  of  from  .08  to  .35  inch. 
Leading  inward  into  the  apple  from  the  bottom  of  the  cavity  is  a 
greenish,  pithy  tissue,  which  extends  in  a  straight  line  toward  the  core, 
sometimes  terminating  within  and  sometimes  just  outside  the  carpel 
walls.  If  the  injury  has  been  near  the  stem  or  calyx  end  of  the 
apple  the  threadlike  canal  may  reach  the  core  above  or  below  the  poles 
of  the  carpels.  This  hardened  tissue  is  sometimes  of  a  tubular  form, 
having  an  average  diameter  of  about  .02  inch.  It  is  sometimes  open 
but  is  for  the  most  part  filled  with  a  loose,  brown,  cellular  tissue.  It 
is  the  outgrowth  of  the  original  cavity  in  which  the  eggs  were  laid  and 
in  one  instance  what  appeared  to  be  an  empty  egg-shell  was  dissected 
from  the  base  of  one  of  these  egg-pits  in  a  matured  apple  on  October 
31,  fully  six  months  from  the  date  of  oviposition,  the  observation  af- 
fording still  further  and  convincing  proof  of  the  cause  of  the  in- 
juries noted.  The  egg-pits  must  be  considered  of  some  economic  im- 
portance to  the  fruit  grower  but  they  do  not  seriously  affect  the 
keeping  quality  of  the  fruit  and,  except  in  cases  which  cause  serious 
distortion  of  the  fruit,  does  not  lower  its  grade. 

That  injuries  in  apples  due  to  the  oviposition  of  the  tarnished  plant- 
bug  may  be  expected  in  any  portion  of  the  United  States  where  this 
fruit  is  grown  is  probable,  since  this  insect  is  widely  distributed. 
Such  an  omnivorous  feeder  may  be  expected  to  be  present  and  ready 
for  oviposition  in  apples  in  the  spring  in  almost  any  quarter.  The 
typical  egg-pits  of  this  insect  were  noted  the  past  season,  more  or  less, 


874  JOURNAL   OP   ECONOMIC   ENTOMOLOGY  [Vol.  1 

in  all  fruit  districts  visited  in  Missouri.  It  is  known  to  occur  over 
the  United  States,  from  the  sea-coast  to  above  tiinl)er-line  on  the  high- 
est mountains  of  the  Rockies  in  Colorado.  It  ranj^H  south  into  Mex- 
ico and  north  far  into  (*anada.  It  is  one  of  the  well  known  inaectn 
of  Europe,  havin<;  first  been  describeil  by  Linnaeus  in  1767  and  again 
under  another  name  by  Palisot  de  Beauvois  in  France  from  insects 
collected  in  Africa  and  America.  It  was  first  brou^rht  to  the  notice 
of  American  entomolof^ists  by  Thomas  Say  in  1831  and  mentioned  as 
an  injurious  insect  by  Harris  in  1841.  It  is  mentioniHl  as  an  economic 
pest  by  Riley,  Walsh.  LeBaron.  Cooke,  Glover,  Saunders  and  Lugger 
and  has  at  S4)me  time  or  other  been  included  in  the  reports  of  nearly 
ever>'  leading  cntomolo^sist  in  the  country. 

So  far  as  the  writer  is  aware  this  record  is  the  first  of  oviposition 
of  the  inw»et  in  applies,  or  in  fact  in  any  fruit.  Professor  Woodworth 
states  that  the  (>^k  <>f  this  insect  was  not  known  at  all  until  1884  when 
Doctor  Forlw's,  after  a  protracted  search,  succeeded  in  finding  a  single 
spmmen  among  the  hairs  of  the  petiole  of  a  dead  strawlK>rr>'  leaf,  and 
I*rofessor  Slin^erlnnd  is  n»portrd  to  have  found  their  eu^rs  in  blightetl 
peach  twij»s  in  New  York. 

It  was  no  Kuuill  satisfaction  to  tin*  writer  to  be  able  to  accurately 
identify  th(*s4*  eg»r-pits  this  fall  upon  appl<^  in  experimental  hloeks, 
very  successfully  tn*at<Ml  for  th«*  contn^l  <»f  rurculio  and  codling-moth. 
Without  this  knowledge  I  should  havt*  lNM*n  led  to  eliissify  the  injurii^s 
as  the  very  «*«rly  fiMnl  piiiietiin^  of  tin*  «pple  eureulio  (Anthonotnus 
qxiadritjihhua  Say),  or  even  the  e«rly  fo<M|  puneturi*s  of  the  plum 
eureulio  {('tnnttrarhihis  m  itupliar  llbst.).  It  Mvins  possible  that 
failun*s.  or  at  b'ast  only  partial  sueees.sful  n*sults.  which  have  l>een 
n»portef|  in  tin-  (*ontrol  of  enreulio  upon  appl(*s  with  arsiMucal  sprays, 
has  lNM*n  due  to  this  mistaken  idi'ntity  of  injuries. 

Remedies  or  previ'ntiv«»  nicasurrs  will  not  bi*  diMMisstnl  in  this  ar- 
ticle. I)nt  it  has  hwu  obseivfd  by  !li«»  writ«»r  tliat  orehards  where  clean 
cultivation  is  praetistMJ  and  when*  a  minimum  number  of  adults  are 
{MTinitted  to  hibrrnati'  tlmnmh  tli«*  winter  sufTer  least  fnmi  spring 
f>vi|M>sition  in  thi*  fniil. 

The  photoL:r.i|»lis  n-prndui-fd  b«*n*with  show  tht*  eirti-pits  fn»m  the 
tarnishi'fj  plant  Imii:  in  Ini:rani  applt*s  in  tli«*ir  various  stages  of 
growth.  Kiir  1.  Tlatr  In.  in  wliirli  the  sizr  of  thi>  apples  is  reduced 
abont  oni*  half,  shows  tht*  (l«-prfx.si<ins  upon  apples  when  very  small, 
still  roati'il  wiili  pubi'siTntM*  and  b*ss  than  a  month  after  the  hatching 
of  thf  plani  biiL  •iTL'^  FiL'.  -.  IMatf  UK  sliows  apples  of  alNmt  one 
thin!  si/«'.  ahout  Iwm  niMiitfiN  frmn  e^rt'  hati-hinvr,  Thi-se  well  illus- 
trati*  lli«*  «ir|iir*sii  ns  v.  hi«-li  nia>   Im*  appn>priately  spoken  of  as  '*di:n» 
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pies.'*  Fig.  1,  Plate  11,  was  taken  about  two  months  from  the  hatch- 
ing of  the  plant-bug  egg  and  shows  apples  and  dimples  about  natural 
size.  One  of  the  apples  exhibits  two  dimples  on  the  surface  shown. 
In  Fig.  2,  Plate  11,  is  shown  an  Ingram  apple  about  natural  size  in 
longitudinal  section,  with  the  depression  and  pithy  tube,  the  out- 
growth of  the  egg  incision,  extending  nearly  to  the  core.  The  aiis  of 
the  apple  is  twisted,  resembling  distortions  from  other  insect  injuries. 
This  photograph  was  taken  at  harvest  time,  about  five  months  from 
the  hatching  of  the  egg  of  the  tarnished  plant-bug. 


NOTES  ON  THE  GRASS  MITE,  PEDICULOPSIS  GRAMI- 

NUM  REUTER 

H.  E.  HoDOKiss,  Geneva,  N.  Y, 

This  species  belongs  to  the  Tarsonemidap,  which  is  a  small  family  of 
the  order  Acarina.  The  mite  was  first  described  in  1900  by  Dr.  Enzio 
Renter,^  from  specimens  taken  from  grass  in  Finland,  and  was  placed 
by  him  in  the  genus  Pediculoides  under  the  specific  name  graminum. 
Doctor  Renter  afterwards  recognized  characters  of  generic  significance 
in  this  species  and  thereupon  erected  the  genus  Pediculopsis,  naming 
graminum  as  the  type.- 

The  importance  of  the  species  was  first  indicated  by  Doctor  Renter 
in  a  publication  entitled  ''Uber  die  Weissdhrigkeit  der  Wiesengrdser 
in  Finland."^  In  Bank's  list  of  the  Acarina  of  the  United  States*  no 
mention  is  made  of  this  mite,  and  its  identity  in  this  country  appears 
not  to  have  been  determined  until  the  present  time. 

In  1905  Dr.  R.  H.  Wolcott  mentioned  the  appearance  of  a  mite  in 
carnation  buds.*  During  the  following  year  the  presence  of  a  mite 
was  noted  in  carnation  buds  grown  on  Long  Island,  and  in  1907  it  was 
identified  as  Pediculoides  graminum  Router.  In  1908  Ileald  and 
Wolcott  published  an  account  of  the  species  imder  the  name  Pedi- 
culoides dianthophilus.^ 

Carnation  buds  infested  with  the  mite  were  received  from  Professor 
Heald,  for  the  purpose  of  identifying  the  Nebraska  species,  which 
proved  to  be  the  same  as  the  one  found  in  New  York.  That  there 
might  be  no  doubt  as  to  its  identity,  specimens  were  sent  to  Doctor 


*Acta  Societatis  pro  Fauna  et  Flora  Fennica,  19:  N:o  1.  1900. 
•Festschrift  fur  PalmrMi,  N:o  7,  p.  3.  footnote  2.     Helsingfors.  1907. 
•Proc.  U.  S.  Nat.  Mus.,  32:   615. 
•Science,  N.  S.,  21:389.  1905. 
•Neb.  Sta.  Bui.  103.  1908. 
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Reuter  for  determination  and  were  pronounced  by  him  to  be  identical 
with  the  species  he  had  described  as  existing  on  grasses  in  Finland. 
It  therefore  appears  that  P.  dianthophUus  Wolcott  is  a  synonym  of  P. 
graminum  Reuter. 

Pediculopsis  graminum  Reuter  appears  to  be  a  widely  distributed 
species  in  the  United  States.  It  has  been  taken  from  carnation  buds 
in  Nebraska^  and  in  widely  separated  sections  of  Illinois.'  In  New 
York  state  it  is  a  rather  common  species  upon  several  grasses,  from 
which  it  is  probably  distributed  to  carnation  plants  growing  in  the 
field  and  subsequently  is  introduced  into  greenhouses. 

The  work  of  the  mite  on  grass  and  on  carnations  is  quite  dissim- 
ilar. On  grass  it  attacks  the  succulent  stem  within  the  sheath,  just 
above  the  topmost  node.  The  growth  of  the  stem  at  this  point  is 
checked,  causing  the  partially  opened  panicles  to  ripen  prematurely 
and  giving  rise  to  the  condition  known  as  silver  top.  The  portion  of 
the  stem  which  is  attacked  gradually  shrivels  and  becomes  twisted  at 
or  just  above  the  node.  During  the  early  spring  a  decay  of  the  in- 
jured portion  of  the  stem  is  usually  found.  It  always  appears  when 
the  area  attacked  is  close  to  the  ground,  where  the  presence  of  moisture 
is  favorable  for  its  growth.  This  decay  is  due  to  a  fungus  which 
Prof.  F.  C.  Stewart  has  determined  to  be  Sporotrickum  poet  Peck, 

On  carnation  plants  the  mite  does  not  attack  the  stem  biit  works 
into  the  center  of  the  younjr  biuls.  Hero  it  introduces  the  same  fun- 
gus with  which  it  is  associated  on  j^ra.ss.  Experiments  made  for  the 
purpose  of  determiuinjjr  the  poiht  of  attack  indicate  that  the  stamens 
and  pistils  are  first  attacked  and  later  the  lefis  tender  ti.ssues.  The 
funprus  then  finds  a  favorable  condition  for  growth  and  in  a  compara- 
tively short  time  the  heart  is  entirely  decayed  and  filled  with  mites, 
while  the  growth  of  the  buds  is  cheeked. 

The  relation  of  the  mite  to  the  fungus  is  not  entirely  clear.  It  ap- 
pears, however,  that  the  init<*  visits  healthy  carnation  buds  for  the 
purpose  of  fi'cdin^r  on  the  tender  tis.su<»8  of  the  floral  organs.  Spores 
of  the  fun^is  an*  thus  introduced  into  the  interior  portions  of  the 
bud.  which  eventually  caus<*  it  to  dt*cay.  The  mites  breed  in  this 
d<*eayinj:  tissue  and  the  subse<|uent  generations  migrate  to  healthy 
buds,  inf<M'tiuL'  them  with  the  s|)on»s  of  the  funprus. 

Probii}>ly  the  imte  and  its  accoin|ianyinL'  funinis  will  rarely  be  suf- 
ficiently <1«  strurtiv.'  to  riMjuire  special  methods  for  their  control.  To 
pH'Viiit  uiiu>u;il  iut'istations  it  may  he  <lesiral)le  to  gather  the  in- 
fested hinls  aiHJ  l»urn  th«'iii.     The  elimination  of  sus<*e|)til)le  varieties, 

'Nrl.    Si.i    \\\\\    !••:;    ii«.is.  M.  .1.  liMVis.  rr!»anji.  III. 
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such  as  Lawson,  Enchantfess  and  Bradt  may  also  prove  to  be  advan- 
tageous. 

The  temperature  necessary  for  successful  carnation  culture  is  quite 
favorable  for  the  development  of  insects  and  diseases  common  to 
carnation  plants.  For  this  reason  the  future  of  Pediculopsis  gram- 
inum  and  the  associated  fungus,  Sporotrichum  pocPy  as  parasites  of  the 
carnation,  will  be  watched  with  considerable  interest. 


EXPERIMENTS   FOR  THE  CONTROL   OF  THE   RED 

SPIDER  IN  FLORIDA  (TETRANYCHUS  BI- 

MACULATUS,  HARV.) 

By  H.  M.  RussEix,  Bureau  of  Entomology,  Washington,  D.  C. 

During  the  early  spring  of  1908,  it  was  very  dry  for  weeks  in  Flor- 
ida, with  little  rainfall.  Under  these  conditions  red  spider  injury  to 
truck,  general  crops,  and  citrus  trees  was  very  noticeable.  The  writer 
found  a  small  field  of  wax  beans  very  badly  infested  by  the  red  spider, 
May  16,  1908.  Some  of  the  leaves  were  badly  distorted  and  curled, 
and  discolored  by  numerous  yellow  blotches,  while  others  were  dried 
up  and  lifeless  from  the  work  of  this  insect.  The  red  spider  lives  on 
the  under  side  of  the  leaves,  spinning  a  slight  web  of  delicate  threads, 
under  the  protection  of  which  it  feeds. 

About  the  first  of  June  the  rainy  season  in  Florida  set  in  and  when 
the  plants  were  examined  about  a  week  later,  the  red  spider  had  al- 
most disappeared. 

Experiments  for  the  control  of  the  red  spider  were  conducted  at 
Orlando,  Fla.,  from  May  22,  until  June  1,  1908,  the  results  of  which 
are  summarized  below. 

Experiment  No.  1. — May  22,  1908.  Lime-sulphur  (at  the  rate  of 
1  pound  of  lime  and  1  pound  of  sulphur  to  25  gallons  of  water,^  a) 
was  sprayed  on  a  row  of  wax  beans,  using  an  underspray.  This  was 
at  5.30  p.  m.,  the  sky  being  cloudy,  and  a  fair  breeze  blowing.  On 
!May  28,  a  number  of  leaves  of  sprayed  plants  were  examined  as  were 
loaves  of  unsprayed  plants  also  (for  the  purpose  of  checking),  with 
the  following  results: 


'In  Circ.  65,  U.  S.  Dept  of  Agriculture,  Bur.  Ent,  Prof.  E.  S.  G.  Titus  states 
that  the  heat  generated  by  slaking  lime  will  dissolve  the  sulphur.  The  writer 
finds  that,  when  made  up  in  small  lots,  it  is  necessary  to  boil  the  two  in- 
^TtHllents  together  as  enough  heat  is  not  generated  to  dissolve  the  sulphur. 
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TABLB  worn,  POKMULA  a« 


IVoL  1 


No.  of  leaf 1 


2       8       4       6       6       7       8       9     10     11      »     18  I  14      15     !• 

;       I  •  I       1       ; 


LlTe  red  spiders  on  leaves 
iprajed 

Live  red  spiders  on  un- 
sprayed  leaf 


.|     7,     . 
80  I  78     80 


100 


86     87 


1  1     1 


86  I  18     r»       8  '  M  '  60 


If        1 
8       S 


Total  number  red  spiders  left  on  plants  sprayed,  167  (>). 
Total  number  red  spiders  left  on  plants  ansprayed.  688. 

The  above  figures  show  a  total  of  76  per  cent  killed  by  the  one  Hpray- 
ing;  the  plants  showing  no  injur>'  from  the  spray. 

Experiment  No.  2. — May  28,  1908.  Lye-sulphur  (1  pound  sulphur 
and  j/j  pound  of  lye  to  40  gallons  of  water,  c)  was  sprayed  on  a  row 
of  wax  beans,  using  an  underspray.  The  spray  was  applied  at  10.15 
a.  ni.,  the  day  i)eing  cloudy  and  there  being  a  fair  breeze.  On  May 
30,  1908,  an  examination  was  made  of  a  numl)er  of  sprayed  leav<>8  and 
checks,  the  results  of  which  are  as  follows: 

TABLB   rOB   rOBMl'LA   C 


No.  Of  leaf- 


Live  red  spldem  on  leaven  Mprayed..     0 

Live  red  Kpldern  on  unnpraved  leaf.,     l 

I 


9     10     Hi  if  Total 


1 

1 

0 

0 

U 

0 

0 

8 

0 

0 

0 

5 

77 

74 

6 

17 

39 

3 

8 

37 

11 

1 

1 
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This  count  givt»s  1)8.4  prr  (•♦Mit  killed  }»y  thr  ont»  spraying,  and  stvms 
a  very  high  percentage  to  the  writer.  The  plants  sh<»w  no  injury 
resulting  fnmi  the  spraying. 

Experiment  No.  3. — May  2^.  1!)0S.  Sulphur  '1  ounce  to  1  gallon 
of  water,  d)  was  spray<*<l  on  a  row  cif  wax  beans,  usine  the  under- 
spray. The  sprayintr  was  done  at  11  a.  in.,  the  sun  shining  brightly 
and  there  being  a  fair  bnMze.  On  May  M).  a  number  <if  sprayed 
leaves  and  eh<M'ks  were  t»xainined  with  the  following  results: 

TAHIK    F«»B    FOKHrLA    (( 


No.  «>f  le*af I 


3 


12      18  .  U       1ft 


LIti*  mm)  npldiTnon  lfav<*»  Mprayftl    0      l      1      0      1       Oil       4 
Llv<*  mmI  «|iii|iT«<»n  unnpraytMl  leaf    .%     3     3     1      4      17     2     M     lo 


0        0        0       0   Islt 
4      22      11   i  10  ftallt 


M>r  ihf  ^pravftl  lra\  fi.  on**  <*KainlOf«l    ha<l    100  rt*<l   •*pi«lt*n«  u|Min  It  and.  It  aeenui  to  tlMI 
writer,  that  a  tni<T  rfnuit  «i>iil<l  tn*  i»t»talnt*<i  by  iKnorinK  thl«  iin«*  lt*af  and  iti*  check. 
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This  count  gives  91.7  per  cent  killed  by  this  spraying.  Plants  show 
no  signs  of  damage  from  spraying.  On  the  date  of  this  examination 
the  sulphur  was  found  still  adhering  to  the  beans  in  small  particles. 

(c)  In  making  this  spray  the  lye  should  be  finely  pulverized. 

(d)  In  making  this  spray  the  sulphur  should  be  made  into  a  thin 
paste  with  a  small  amount  of  water,  after  which  the  balance  of  the 
water  is  added. 

Experiment  No.  4. — ]\Iay  29,  1908.  Kerosene-soap  emulsion  (1 
part  of  the  stock  solution  to  10  parts  of  water,  e)  was  sprayed  on  a 
row  of  wax  beans,  using  an  underspray. 

This  was  applied  at  10.30  a.  m.  with  a  bright  sun  and  a  good  breeze. 
On  May  30  a  number  of  sprayed  plants  and  checks  were  examined 
with  the  following  results: 

I  TABLB  pom  romuvLA  e 


No.ofleaf 1 

2 

8 

4 

6  1     6       7       8  ;    9     10 

11     12  Total 

Live  red  spiders  on  leaves  sprajed.. 
Live  red  spiders  on  unsprayed  leaf.. 

1 
6 

0       0       0 

s|   .      1 

2 

4 

0 
17 

0       111 
28      10       6 

0 
4 

0  1    0  1      6 
22  1  11  1  118 

This  count  gives  a  total  of  95  per  cent  killed  by  this  spray.  The 
[)Iants  show  a  few  leaves  with  burned  edges,  but  in  no  case  seriously. 

(e)  This  stock  was  made  up  four  weeks  previous  to  using,  and  the 
writer  finds  a  small  amount  of  free  oil. 

SUMMARY  OP  KXPBRIMBNT8  IN  SPRATINO   POR  THB  RED  SPIDER 


No.  of  Expt.        Date. 


Insecticide. 


Effect  on  Red  Spider.      Effect  on  Plant. 


1 May  28.. 

2 May28.. 

3 May  28.. 

4 ■  May  29.. 


Lime-salphur 

Lye-salphur 

Snlphor- water 

Kerosene  emulsion 


Killed  68  to  80% . 

Killed  98% 

Killed  91% 

Killed  95%. 


None. 
None. 
None. 
Slight. 


Conclusion 

The  results  of  these  experiments  show  that  this  pest  can  be  con- 
trolled by  spraying  with  any  of  these  four  insecticides;  but  because 
of  the  difficulty  experienced  in  making  the  kerosene  emulsion,  as  com- 
pared with  the  other  three,  it  is  not  likely  to  be  employed,  at  least 
in  Florida. 

At  the  same  time  that  these  experiments  were  conducted,  observa- 
tions were  made  on  the  eflfect  of  rain  on  the  red  spider.     On  the  27th 
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and  the  30th  of  ]May  it  rained  very  hard,  and  on  June  2d  a  check 
row  of  beans  was  examined  and  207  red  spiders  were  found  on  13 
leaves. 

On  June  8th,  after  a  week  of  daily  rain,  very  few  red  spiders  were 
to  be  seen.  From  this  it  appears  that  one  or  two  rains  will  not  seri- 
ously injure  the  red  spider,  but  that  continued  rains  for  several  days 
are  fatnl  to  a  larpe  proportion  of  the  insects. 


A  LIST  OF  PARASITES  KNOWN  TO  ATTACK  AMERICAN 
RHYNCHOPHORA 

By  W.  DwioHT  PiEECE,  Bureau  of  Entomology,  U.  8.  Dept.  of  Agriculture 

As  the  weevils  become  more  important  economically  there  will  be 
a  growing  necessity  of  understanding  the  parasites  which  may  check 
their  injuries.  A  preliminary  list  of  these  parasites  was  published 
by  the  writer  in  Bulletin  73  of  the  Bureau  of  Entomology,  without, 
however,  indicating  the  sources  of  the  records.  Since  that  time  many 
other  important  records  have  been  added,  and  if  all  the  species  bred 
by  the  boll  weevil  investigation  force  were  determined,  double  the 
number  of  additions  could  be  included. 

The  credit  for  panwite  breeding  records  made  at  the  boll  weevil 
laboratory-  during  1907  and  1908  must  be  shared  ecpmlly  by  the 
writer  with  Mtssrs.  K.  A.  Cushman  and  C.  E.  Ilood. 

Notice  of  oinis.sions  is  very  earnestly  requested. 

Fungi. 

Atfprnjillus  sp.  is  re«'onltMl  by  Hunter  and  Plinds  (1904.  105)  fiB  brwl  from 

Anthounmu^  ijrandis  H«»h..  nt  Victoria.  Texa.s. 
Cordyrt  fht  s|».  was  foiiiul  atta(*kiiiK  th<»  b<»Il  weevil   i  Anthonomu^  grandi*) 

at  San  .Tiiaii  .Mlemle,  .M«'xlti»   <To\vns(»n(l  ISBoa). 
EmpuJta   { Ktitt/tnophthuni)   ftphcurosprrma  altaiks  the  clover-leaf  weevil, 

Phytotinmus   punrtatuM   Fab.,    abundantly    at   AnnapollH   Junction,    Md. 

(JohtiM.n  1S9S). 
Entnmnphthnra  ptijitnnntiit  attacks  the  name  weevil  In  Ontario  (Fletcher 

190UL 
iMarui    toinii  II    L»iu'i:«T   !•«   rei-orded   an   klllin»^  adult   Platypuit   crmtpoiitu^ 

Say    (  Hi.pKinv   1V<m;;. 
Sp'ntitrn  hum    'jl«>fni1ift'i  uw    wa.s   bred    fn»ni    th»»   inibrl<atc«l   xnout   l>eetle, 

f;//i.  ./♦  / /r*   l//<^MMl/^M   Say.   by  Chittcmb'ii    •  llMMib.   lU). 

Acarina. 

Tarsonemidac. 

J'*ili'ul   !''•<.    v|,     Mum  \  f  nti  I'  '>^uh    Ni'Wp.    mi- *«ih'11«h1    i  t'ntrituloitmi)    Is   ft 

roiiiliHMi    laia-itc   of  A  nt  h'nintu  if    ijrantli^    ]h>\\      (Hansel    190la.    b)    and 
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Anthonomua  eugenii  Cano,  the  pepper  weevil,  (Meraz  1905),  In  Mexico, 
and  Is  used  by  the  boll  weevil  Investigation  in  Texas. 

Pediculoidea  sp.  nov.  is  a  parasite  first  discovered  in  the  Dallas  labora- 
tory attacking  Trichobaria  compacta  Casey  and  Anthonomus  grandis 
Boh.     It  was  later  found  to  attack  any  Insect  within  its  reach. 

Pediculoidea  sp.  is  recorded  from  Laria  {Bnichua)  chinenais  Linn,  by 
Chittenden  (1899.  245)  under  the  name  of  Pediculoidea  ventricoaus 
Newm.  (The  genus  Bruchua  Linn.  1767  is  a  synonym  of  Laria  Scop. 
1763  according  to  Ganglbauer  (1903.  308). 

Tyrogljrphidac. 

Tyroglyphua  hrevicepa  Banks  (1906)  was  described  as  a  parasite  of  Aip- 
thanomua  grandia. 

Diptera.     Cyclorrhapha. 
Phoridae. 
Aphiochaeta  nigricepa  Loew.  (det.  by  Coqulllett)  was  bred  September  26, 
1906,  from  "a  very  small  parasite  larva  on  small  weevil  larva"  isolated 
from   dry   hanging  bolls   collected   September   12th   at   Dallas,   Texas. 
The  puparium,   larval  skin  and   remains  of  the  weevil   larva   In  the 
breeding  tube  were  the  proofs  of  primary  parasitism. 
Aphiochaeta  faaciata  Fallen    (?)     (det.   by   CJoquillett) ) 
Aphiochaeta  pygmaea  Zett.   (det.  by  Coqulllett)  J     ^^  October  6. 

1906,  a  weevil  larva  was  isolated  from  hanging  bolls  collected  at  Dallas, 
Texas,  with  this  note:  **Weevil  larva  full  of  Dipterous  larvae."  Eleven 
larvae  left  this  host  and  pupated.  On  October  29,  seven  of  the  first 
species  and  two  of  the  latter  were  bred. 

Tachinidae. 

Metadexia  baaalia  G.  T.  (det.  by  Coquillett)  is  contained  in  the  U.  S. 
National  Museum  as  a  parasite  of  Conotrachelus  juglandia  Lee.  from 
West  Virginia. 

Cholomyia  inaequipes  Bigot  (det.  by  Townsend)  is  contained  In  the  U.  S. 
National  Museum  as  a  probable  parasite  of  Conofrachelua  nenuphar 
Hbst.  in  Missouri,  and  as  bred  from  Conotrachelua  juglandis  Lee.,  taken 
at  Mounds,  Louisiana.  August  30,  1897  (U.  S.  D.  A.  7662«»).  This 
species  was  bred  May  29,  1907,  from  Conotrachelua  elegana  Boh.  at 
Dallas,  Texas. 

Myiophasia  aenea  Wled.  (det.  by  Coquillett)  is  a  parasite  of  Balaninua 
naaicus  Say,  Conotrachelua  juglandia  Lee.,  Sphenophorua  parvulu^ 
Gyll.  (Coqulllett  1897);  AmpelogJypter  aeaoatria  Lee.  (Webster);  An* 
thonomua  grandis  Boh.  (Pierce  1907b.  269,  1908a.  40);  Conotrachelus 
afflnis  Boh.  (Pierce  1907b.  274).  It  is  a  common  parasite  of  Conotrach- 
elua elegana  Boh.  The  Sphenophorus  record  is  based  on  Phaaiocliata 
metallica  Towns.,  supposed  to  be  a  synonym  of  M.  aenea  Wied. 

Myiophasia  rohuata  Coq.  is  a  parasite  of  Sphenophoma  robustua  Horn 
(Coquillett  1897). 

Myiophasia  actigcra  Towns,  type,  was  collected  ovipositing  In  an  acorn  of 
Quercua  alba  at  Ruston,  La.,  October  31,  1907,  by  the  writer. 
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Eniiifomma  ctisioidrg  Towdh.  (according  to  Mr.  TowoHend  Ibis  species  is 
di)'tlnct  from  Myiophattia  aenea  WIed.)  Is  a  parasite  of  ChalcodermuM 
aenruM  B(»h.   (Howard  1894.  280;   Chittenden  1904.  43). 

Enuifomma  [Locwia]  glohona  Towna  (acTording  to  Mr.  Townsend  this 
Kp<*cii*H  also  Ik  distinct  from  Myiophania  aenea  Wied.)  waa  bred  from 
the  b<ill  weevil.  Anthfmomun  grandis  by  C.  It.  Jonefi  througboat  the 
fall  of  1907  at  Alexandria,  La. 

Lixophnga  pan  a  Towns,  type,  was  bred  August  15,  1907.  at  Dallam.  Texas, 
from  LixiiM  HcrohicftlUn  Boh.  The  weevil  skin  was  attached  to  the  out- 
side of  tlie  j»u|>arium. 

Hymenoptera.     Vespoidea. 
Bethylidae.    Bethylini. 

Cephalonomia  hiialinipeiinis  Asbm.  is  recorded  aa  possibly  a  parmsite  of 
HypothenemuB  eruditus  Westw.  (Chittenden  1893b.  250;  Ashmead 
1893a.  49.  451).    This  record  is  open  to  doubt. 

Hymenoptera.     Proctotrypoidea. 
Platygaateridae.    Platygaaterinae. 

THvhariM  niflprH  Ashm.  Is  possibly  a  parasite  of  Baianinus  nasicus  Say 
(Ashnietid   1893a.  29C,  451)..  This  reckon!  Is  open  to  doubt. 

Hymenoptera.     Chalcidoidea. 
Torymidae.    MonodontORierinae. 

MirtftdofitonivruM  aiithonomi  Cwfd.  attacks  AnthoiioinuM  grandin  Boh.  and 
Aiithrihu^  [HrarhytarMus]  alteniatUM  Say  (Crawford  1907a.  133;  1907b. 
179  >.  ix'iim  viT.v  abundant  In  central  Texas  on  the  Iwll  weevil.  (Bra- 
cliytarsii**  S<b.  is:n- Anthrlbus  Forst.  1771  ai'cording  to  Qanglbaoer 
1903.  :M1  ).  This  parasite  was  alB<»  bred  in  Ixtth  sexc*s  at  Dallas.  Texas. 
fr<»ni  Larin   {nruvhuft]  rxigua  Horn. 

Chalcididae.    Chalcidinae.    Smicrini. 

Spiforhaltift  <p.  .V  s!n«l«'  male  of  this  sptfit^s  was  found  dead  In  a  weevil 
cell  with  till*  ronia ins  of  tlie  w<s>vil  and  Its  own  exuvium  In  a  hanging 
squaro  colJtKted  August    10.  1907.  at  Victoria.  Texas. 

Eurytomidae.     Eurytomini. 

Huriftttnni  iHinjdtiiidiM  Aslnii.  was  ibn^Tibe^l  as  parasitic  on  Magdali9  urmU* 
i-i.Uin  Say   <  Ashniea«l.  lK96a.  326). 

Kurytuwa  tylo*lt'ninitiM  Ashni.  was  descrllNHl  as  parasitic  on  Tylodermm 
fnvrnlatutn  Sav  ( A^hmcad  lS9r)a.  218).  It  is  parasitic  on  LixuM  imuM- 
iuluH  Say.  and  Anthnnnmun  xqutinutsuM  I^h*.  <  Pierce  1907a;  b;  c; 
r.Hisa  •  .  on  nrthuns  <r>,tihii  Le<-  (Pierce  19o7b:  190Ha) ;  on  Anlibofio- 
iiiMi  h'  f>  I'tthti  nr  |»icn  f  ( n»*c.  dtxfunrtun  l^^w  ( Pionv  1907a:  b; 
H*osa.  il »  "n  Anthnnnniu.n  tjnnuliM  lk>!i.  ( Hunt(*r  and  Hinds  1904; 
li«o:,.  pj«T«»«  l»*oTti.  H*osa.  ij.  on  .4pion  m*  tjntpen  Stiy  (ChlUenden 
r.Mis  :;i  I  It  >AaH  IihnI  atiundantly  fmni  the*  typl«*al  Larla  in  VacheUim 
ftttn*  xinna  taktMi  at  Vi<  t«iri.'i.  Texas.  fn>ni  Sp4*rmnphai/UJi  robimi^€  Sell. 
«i»llt't  l«-*i  at  ShnvfiNirt.  I*n  .  from  l.isuft  furuttuttlUn  at  Dnllaa,  T« 
an«l   f'«»ni   ^M'^•.^«J^M  t*Ttimt  1>'«-    at  Cismh  :\\h\  Djilla**.  T»'xas;    and 
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also  bred  from  typical  Ma^rorhoptun  sphaeralciae  Pierce  collected  at 
Del  Rio,  Texas.  Bruchophagus  herrcrae  Ashm.  described  from  An- 
thonomuB  grandia  is  a  synonym  of  this  species,  according  to  J.  C. 
Crawford. 

Bruehophaffus  mexicanua  Ashm.  was  bred  in  Arissona  from  Laria   [Bru- 
chu8]  aJboscutellatus  Horn  and  L.  sp.  (Toi^-nsend  1895b). 
Perilampidae. 

Perilampua  sp.  A  single  individual  was  bred  from  the  boll  weevil,  .4  ft- 
thonomus  graiidis,  in  an  isolated  weevil  cell,  by  C.  E.  Hood,  from 
squares  collected  September  7,  1907,  at  Shreveport,  La. 

Cleonsrmidae.    Cleonsrminae. 

Cheiropachya  colon  Linn,  attacks  Magdalis  tieneacena  Lee.  (Chittenden 
1900a.  37,  43)  and  Ecvoptogaater  [Scolytua]  rugulosus  Ratz  (Howard 
1888). 

Enc3rrtidae.    Eupelminae.    Eupelmini. 

Cerambycobiua  brcviccmda  CWfd.  was  described  as  a  parasite  of  Laria 
exigua  Horn,  bred  at  Dallas,  Texas  (Crawford  1908.  168). 

Cerambycobius  bt-uchivorus  Cwfd.  was  described  as  a  parasite  of  the 
typical  Laria  in  VachelUa  famesiana  from  Victoria,  Texas,  bred  at 
Dallas,  (Crawford  1908.  168). 

Cerambycobius  cushmani  Cwfd.  was  described  as  a  parasite  of  Anthono- 
mu8  grandis  from  Victoria,  Texas  (Crawford  1908.  168)  at  which  place 
It  has  deflected  in  large  numbers  from  its  original  host,  the  typical 
Laria  in  VacheUia  famesiana,  due  to  the  failure  of  that  plant  to  fruit. 
It  was  also  bred  as  parasite  of  the  boll  weevil  at  Hallettsville,  Goliad, 
and  Brownsville,  Texas,  and  Alexandria,  La.,  and  from  Araecerua  fas- 
ciculatua  Woll.  at  Victoria,  Texas. 

Cerambycobius  cyaniccps  Ashm.  is  a  very  common  parasite  of  Anthono- 
mus  grandis  throughout  Texas  and  Louisiana  (Mally  1902;  Pierce 
1907b;  1908a,  c).  It  is  also  a  parasite  of  Tyloderma  foveolatum  Say 
(Pierce  1908a),  Laria  exigua  Horn  (Chittenden  1893b),  Lixus  muscu- 
lus  Say,  Anthotiomus  albopilosus  Dietz  (Pierce  1907b,  c;  1908a),  Tri- 
chobaris  texana  Lee.  (Pierce  1907b;  1908a),  Laria  obtecta  Say  (Chit- 
tenden 1899.  242).  It  was  an  abundant  parasite  of  Laria  exigua  Horn 
collected  at  Dallas;  was  bred  from  the  huisache  (Vachellia)  Laria  col- 
lected at  Victoria;  from  Spermophagus  robiniae  Sch.  and  Lixus  scro- 
bicoVis  Boh.  at  Alexandria,  La.;  from  fruit  of  Crataegus  mollis  at  Vic- 
toria, Texas,  Infested  by  Tachyptcrellus  quadrigibbus  Say  and  Cono- 
trachelus  crataegi  Walsh;  from  Trichobaris  compacta  Casey  collected 
at  Paris,  Texas;  from  Baptisia  pods  infested  by  Tychius  sordidus  Lee; 
and  was  also  bred  at  Washington  by  J.  A.  Hyslop  from  Apion  rostrum 
Say. 

Tanaostigmodes  tychii  Ashm.  was  described  from  Tychius  semisquamosus 
Lee.  (Ashmead  1896.  20). 

Encjrrtidae.    Eupelminae.    Tanaostigmini. 

Eutrichosoma  albipes  Cwfd.  was  described  from  Auleutes  tenuipes  Lee. 
upon  which  it  breeds  abundantly  at  Dallas,  and  from  Smicronyx  tychoi- 
des  Lee.  upon  which  it  is  very  abundant  at  Victoria  (Crawford  1908. 
158). 
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Pteromalidae.    Pteromaliiuie.    MetaponinL 
BruehobiuM  laticollU  Ashm.  attacks  Laria  obtecta  Say  (Chittenden  1899. 
242)  and  Laria  piwrum  U  (Pierce  1908.  42). 

Pteromalidae.    Pteromalinae.    RhaphitelinL 
Rhaphiieles  [StorihyffoccruM]  8p.  wns  bred  from  MagdaiiM  armicoUii  Say 

(Hubbard  1874). 
Rkaphiteles  maculatuM  Walk,  la  recorded  from  BcccptoffaMter  [Acolyfiw] 

niQulotvM  RaU  (Howard  1888). 
Dinotus  sp.  attacks  UagdaU9  aene^cemM  Lee.     (Chittenden  1900a.  42). 
HabrocvttiB  rhodobaeni  Ashm.  waa  described  from  RhodobaenuM  tredecim- 

punctatU9  111.  (Ashmead  1896a.  220;  Howard  1900.  106). 

Pteromalidae.    Pteromalinae.    PteromalinL 

MeraporuB  calandrae  How.  attacks  Caiamlra  orutae  Linn,  as  well  as 
Sitodrepa  pat^icea  Llnu.  (Howard,  Comstock  1881.  273;  Chittenden 
1897.  43-46). 

Meraporu9  bruchivorus  Ashm.  was  described  as  a  imraslte  of  Laria  cx- 
iffua  (Ashmead  1»93.  161). 

Merapttrnn  n.  up.  has  been  bred  from  Calandra  oryzae  by  B.  8.  Tucker  at 
Piano,  Texas. 

Caiolarcun  anthonomi  AKhni.  was  described  from  Anthonomu9  $igmatms 
Say  (Chittenden  1893a.  186)  and  also  bred  from  Anthonomu9  nigrinas 
Boh.  (Chittenden  1896.  361).  A  species  closely  resembling  this  attacks 
Anthonomui  grandh  In  the  fall  at  Wacti  and  Dallas,  Texas. 

Catotaci'us  i-ovHodin  Anhni.  wan  demrribed  from  Afanth*iitcem  [OMfUodes] 
acephalus  Say  (Ashmead  189G.  227). 

CatolaccuB  hunteri  Cwfd.  was  described  from  Anthwwmug  grandiM  Boh. 
at  MIneola  nml  Wai*o.  TexaB  (Crawford  190K.  IGO),  and  has  also  been 
bred  in  many  other  parts  of  M»uthweHterti  Texan.  It  is  a  parasite  of 
AnthonotHUB  albopilottutt  VMz  In  south  Texas.  A.  eugenit  Cano,  the  pep- 
per weevil,  A,  nquamoMUs  Ijec.  at  Clarendon.  T«*xnH,  A.  signaiut  Say 
from  dewlierries  In  nouth  Texas.  A.  aenettlun  Dletz  throughout  central 
and  west  Texas.  A.  hrtrmthtutie  PliTi'e  at  Ja«'kM>iiviIle.  Texas,  Tachgp' 
tcrcUun  quadrigibhitti  Say  at  Virtoria.  Trxas,  and  Zygobarii  Tanthoxpii 
Plen'e  at  Riinge  and  lieevllle,  Texas.  It  was  formerly  confuaed  with 
the  following  sjhh'U^s. 

Cntttlatriin  hm'rtuM  A^liiii.  was  des4'ril>e«1  from  AnthnnomuB  iignatuM  Sax 
(Chitti-iiili'ii  isii:;n.  IMiOi.  Sinte  this  spi'«>ii*s  has  in  the  past  been  coit- 
fiiMMi  uitli  tin*  ppNiMlliiK  Hpwips  only  lli»»  fidlowlng  records  may  be 
(niiltxl  til  It:  AuthnnofHiiH  uit/ritius  \U*h.  (Chittenden  1K96.  361). 
\fiinii  th  >  *,h,intuin  Sill.  Xiiinn  fnittiim  Slii.  ( ( MlittiMlilfU  1908.  30,  32l. 
Lnt  ifi  t.r,,juti  K**-.  I  IMfp-f  I'.M.is.  :i7i.  It  alsn  attacks  AnihnmomuB  gmm- 
ilin  Mdli  iiKiinly  in  ca-t  IVxa"*  and  l^MiNlana.  .4  nifntpilunun  DIeti  In 
lii»iliHi;iii:i.  1.  oiihiiii4t%tff,hi  I'iiTt-t*.  I.  fii!rui  !.«•«•.  :iiii|  .iuhutCB  ttnuip€9 
\a-*\  in  Tt'xa- 

.Vioi«i/i»/«i«  •  «s  tul-ult  rtmi*  .\<»lini.  u:i»i  dc^TJlMMl  fnuii  Tyhnlerma  foreols- 
turn  .^ay  •  .\*>lini«'a>l  ]^'X\  l**«l  i.  and  i-  alsi>  rtM'<ird*il  from  Ampetogipp^ 
try  st-ust'is   i.«.,-    (W.'l.htir   lliooi.   ijjiih  muH' hIus  Say    (Pieri*e  1907, 
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1908).  Lixus  mucidus  Lee.   (Pierce  1907,  260)   and  Lixus  parous  Lee. 
(Pierce  1908.  43). 

Pteromalidae.    Spalangiinae. 

Cerocephala  elegans  Westw.  is  a  parasite  of  Calandra  oryzae  Linn,  and 

also  of  Sitodrcpa  panicea  Linn.  (Chittenden.  1897.  44). 
Cerocephala  pityophthori  Aslim.   attaclcs  Pityophthorua  consimilia   Lee. 

(Riley  and  Howard  1891.  IV.  123). 
Cerocephala  seolytivoia   Ashm.   is   parasitic  on  Loganius  flcua  Schwarz 

(Riley  and  Howard  1891.  IV.  122). 

Eulophidae.    Entedoninae.    Omphalini. 

Omphale  elongatus  Ashm.  was  bred  from  Attelahua  rhoh  Boh.  at  Wales, 
Maine,  by  C.  E.  Frost  (Psyche  1904). 

Omphale  livida  Ashm.  is  a  parasite  of  Ceutorhynchua  rapae  Gyll.  (Chit- 
tenden 1900b.  49). 

Eulophidae.    Entedoninae.    E^tedonini. 
Horismenus   [HolcopeUe]   popenoi  Ashm.   is  probably  hyperparasitic  on 

Spermophayus  robiniae  through  Coenophanea  spermophagi  Ashm.  (Wick- 

h&m  1895). 
Horismenus  lixivorua  Cwfd.  is  described  as  parasitic  on  Lixus  musculus 

Say   (Crawford  1907b.  180)   and  has  been  bred  frequently  from  Lixus 

scrohicollis  Boh. 
Horismenus  [Holcopelte]  producta  Ashm.  was  bred  from  Laria  [Bruchus] 

arnica  Horn  at  Las  Cruces,  N.  M.  (Townsend  1895b). 
Horismenus  sp.  have  been  bred  as  parasites  of  various  species  of  Laria. 
Asecodes  albitarsis  Ashm.  is  a  secondary  parasite  on  Ma^dalis  aenescens 

Lee.  (Chittenden  1900a.  37). 
decodes  phloeotribi  Ashm.   is  a   secondary   parasite  on  Lixus  musculus 

Ol.,   Pityophthorus   minutissimus   Zimm.   and   Chramesus  icoriae   Lee. 

(Chittenden  1898.  48). 

Entedon  lithocoUetidis  Ashm.  parasitizes  Anthonomus  nigrinus  Boh. 
(Chittenden  1895.  350). 

Eulophidae.    Entedoninae.    Pediobiini. 
Eriglyptus  robustus  Cwfd.  was  described  from  Anthonomus  nigrinus  Boh. 
(Crawford  1907b.  180). 

Eulophidae.    Tetrastichinae.    TetrastichinL 

TetrastivhuM  sp.  attacks  Orthoris  crotchii  Lee.   (Pierce  1907,  1908). 
Tetrastichus  sp.   attacks  Bracon  nuperus  Cr.   the   parasite  of  Orthoris 
crotchii  Lee.  (Pierce  1907). 

Msrmaridae.    Mymarinae.    Anaphini. 
Anaphes  conotracheli  Glr.  was  described  as  an  egg  parasite  of  Conotrach^ 
clus  nenuphar  Hbst.     (Girault  1905.  220). 

Hymenoptera.     Ichneumonoidea. 
Ichneumonidae.    Cnrptinae.    Phygadeuonini. 
Stiboscopus  brooksi  Ashm.  was  described  as  a  parasite  of  Craponius  inae- 
qualiM  Say.     (Brooks  1906.  240). 
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Ichneumonidae.    Pimplinae.    PimplinL 
Pimpla  ptereloi  Siiy  Ik  recorded  nn  parasitic  on  Monon^chuM  vmlpeemlu^ 

Boh.   (Harrington  1891). 
Pimpla  inqulnltor  Say  Ih  alKo  recorded  from  the  same  weeTll  (Hamilton 

1894). 
Ephialtvn   irritator  Fabr.   has   been   bred   from   CryptarhwnchmM   lapmiki 

Linn.     (JQlirh   1887). 

Ichneumonidae.    Ophioninae.    PorisoninL 
Porixon  conotracKeH  Riley  in  recorded  from  ConotrackeluM  nenupkmr  HtwL 
(Riley  ami  Howard  1890.  III.  156). 

Braconidae.    Euphorinae. 

ConmophoruM  hopkintii  Ashm.  is  recorded  from  Pofygraphut  m/lpeiinia. 

ami  Pititfiphtkfprut  sp.  (Hbfikiiui  1899). 
Euphorun  phfoeoirihi  Ashm.  is  a  parasite  of  Phhteotrlbui  fnmtmiU  (Chit* 

tenden  1893b.  249). 

Braconidae.    Helconini. 
Helcfm  UgaUtr  Say  is  parasitic  on  Ecroptogantcr  [ScolyfHt)  mallcva  Sajr 
(Hopl(ins  1892.  259). 

Braconidae.    Blacinae.    CaljrpdnL 
Caiyptus  tibia  tor  Cr.  is  a  parasite  of  Ampctufitypter  ncnontrU  Lee.  (Wet>> 
ster  1900)  and  AnthimomuH  nignatun  Siiy  (Chittenden  1893a.  181). 

Braconidae.    Sigalphinae. 

SigalphUH  ranadrnMix  Prov.  is  rtM-ordod  sk  parasitic*  on  Anthomomu9  am- 
teltatUB  Gyil.  (Gilietto  1890.  280). 

BigatphUH  copturi  Riley  Im  a  parasite  of  Podapion  gallicttla  Riley  or  Itn 
guest  Cylindroc^tpturutt  longnluM  I.«(H'.  <  Riley  and  Howard  1890.  II.  363  > 
and  also  of  Conotravhctus  ptntivutun  I^>h.   <Pien'e  1907b.  275). 

Bigalphun  mrcuUtjnis  Fitch  in  tin*  fi»nimoii  parasite  of  ConotracheluM  nem^ 
phar  Hl>st.  and  alH4»  atta<'l(s  Cotwtt-arhelun  rtf^gamt  Boh.  commonly  at 
Dalian  and  Virt«»ria.  Tt^xa^.  It  is  r«*<i»r«i«*<i  from  Anthonomu$  grmmdiM 
Boh.  <Huiit<>r  anil  Hinds  li*o4.  100).  Trirhttbaris  trinotnta  Say  (Chit- 
tenden iyo2)  ami  CumttiavhfluH  futjUuidin  Le**.  ( Pi«»rce  1908a.  43).  Thm 
laMt  re<ord  is  based  on  s|KHinuMis  seen  in  the  National  Museum. 

SigalphuH  zugobnridiH  Cwfd.  is  typically  parabitlc  upcm  Zygob^riM  am* 
thtwyti  PWrvv   (Plt»n«e  1907b.   289). 

tiitftillthun  H|».  is  rf<iiriltil  fnnn  ("hiilt'udrnnuti  a*HruH  lioli.  (Howard  18M. 
2KO). 

rroftiifulphus  mithniunni  Cwfd.   was  fiirmerly  n*f<'rred  to  as  17.  ro6luf«« 

AhIhii.   ill  airnditiiiK  it   to  thi>  lK)li   woi*vil    (Hunter  and   Hinda  1$04. 

in?  I.     It  is  (l<*s4riU*il  from  Aiithtmumu»  grnndis  lCrawf«»rd  1907a.  ISS). 
/  roMimilithiiM    HI  mitt  urn    .Vsluii.    is    a    parasite   «»f    Balaninus    (Chittandan 

1*104.   X\).    8|HHim«*ns  sei>n   in  the  National  Museum  from  Wart  Vlr* 

Kiiiia  wen*  liH'd  from  u  Coiiotrarhelus  in  nuts. 
InntuinlpliUH  tirurhi  Cwfd.  was  di*Bi*ribed  from  iMiia  pnt^opU  Lae.  (GtlW* 

ford    l^nTli.    isi).     It    m1s4»  attailts  tli*'   I^iria   in    Yachcttia  fm 

iNHir*.  and  Spt'i  mophaguH  mbiitiav  S<-h. 
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Urosigalphua  schwarzi  Cwfd.  was  described  from  the  boll  weevil.  An- 
thonomus  grandis  in  Guatemala   (Crawford  1907a.  134). 

Braconidae.    Cheloninae. 
Phanerotoma  tibialis  Hald.  is  very  doubtfully  to  be  credited  as  a  parasite 
of  Anthonomua  nigrinus  Boh.   (Chittenden  1895.  350). 

Braconidae.    Agathidiinae.    Microdini. 
Microdus  simillimus  Cr.  is  possibly  a  parasite  of  Lixua  acrobicollia  Boh. 
(Hopkins  1892.  259). 

Braconidae.    Braconinae.    Braconini. 
Olyptomorpha  lixi  Ashm.  is  recorded  from  Lixus  scrobicollis  Boh.  (Hop- 
kins 1892.  256). 
Olyptomorpha  mavaritus  Cr.  Is  recorded  from  the  same  weevil  In  the 

same  reference. 
Olyptomorpha  novitua  Cr.   attacks  Lixua  musculua  Say    (Pierce   1907b. 

261). 
Olyptomorpha  rugator  Say  is  a  common  parasite  of  Lixua  concavua  Say 

(Chittenden  1900b.  61)   and  Lixua  muaculua  Say   (Pierce  1907a.  43). 

It  also  attacks  Lixua  acrohicollia  Boh.  (Pierce  1907b.  261). 
Vipio  belfragei  Cr.  is  parasitic  on  Lixua  acrobicoUis  Boh.  (Hopkins  1892. 

256). 
Melanobracon  simplex  Cr.  attacks  Dendroctonua  piceaperda  Hopk.   (Cur- 

rle  1905.  82). 

Microbracon  nuperus  Cr.  Is  parasitic  on  Orthoria  crotchii  Lee.  (Pierce 
1907a.  44). 

Bracon  analcidis  Ashm.  was  described  from  Tyloderma  fragariae  Rlley 
(Ashmcad  1888.  619). 

Bracon  atithonomi  Ashm.  was  described  from  Anthonomua  aign4itua  (Chit- 
tenden 1893a.  182). 

Bracon  mellitor  Say  the  common  parasite  of  Anthonomua  grandia  attacks 
also  Anthonomua  albopiloaus  Dietz  (Pierce  1907b.  270,  271),  A.  eugenii 
Cauo  (Pratt  1907),  A.  fulvua  Lee,  A.  aquamosus  Lee.  (Pierce  1907a. 
41,  43),  Craponius  inaequalia  Say  (Brooks  1906.  240),  Deamoria  acapa- 
Us  Lee.  (Pierce  1907b.  263).  It  has  been  bred  by  Fred  M.  Brooks  from 
Conotrachelua  nenuphar  Hbst.  and  at  Washington  and  Dallajs  from 
Tyloderma  foveolatum  Say.  Bracon  {xanthoatigma  Cr.)  is  recorded 
from  Laria  [Bruchua'\  fratercula  Horn  (Baker  1895). 

Bracon  pissodia  Ashm.  parasitizes  Piaaodes  strobi  Peck  (Rlley  and  How- 
ard 1890.  348). 

Bracon  rhyasemati  Ashm.  ms.  was  bred  from  Rhyaaematua  Uneaticfyllia 
Say  (Pierce  1908a.  44),  at  Detroit,  Mich..  July  24,  1889,  by  F.  M.  Web- 
ster. 

Bracon  scolytivorua  Cr.  Is  a  parasite  of  Eccoptogaater  quadrispinoaua 
Say   (Packard  1890.  295). 

Bracon  nmicronygia  Ashm.  ms.  was  bred  from  Smicronyx  tychoidea  Lee. 
(Riley  and  Howard  1890.  II.  350). 

Brat-on  Mtrobi  is  mentioned  by  Hopkins  as  a  parasite  of  Tomicua  pini  Say 
(1892.  Dlv.  Ent.  bul.  37.  120). 
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Braconidae.    Rhogadinae.    RhyssalinL 
Rhysnalus  pityophthori  Ashiii.    In    parasitic   on   Pltyophttionia     (Pteroe 

1908a.  44). 
Braconidae.    Spathiinae.    HormiinL 

HetemxitiluM   [Caennphanen]  sp.  In  reoonl«l  from  Laria  hMffmatm  Horn 

(Riley  ami  Howard  1893.  28C). 
Hi'tvntnpilHn  pityophthori  Ashm.  mk.  is  a  parasite  of  Pityophthmru9  cmri- 

niceps  Lev.  (Hoplcins  1899). 
HeteronpHus   [Caenophanes]   ttpermophagi  Ashm.  attacks  Spermophapus 

rohinii  Sch.   (Wiclchnm  1895). 

Braconidae.    Spathiinae.    SpathiinL 

Spathiun  ahitominaUs  Riiey  attacks  Phlocosinus  dentQtU9  Say  (Riley  and 

Howard  1890.  350). 
SpathiuH  brevivaudun  Ashm.  MS,  is  a  parasite  of  DryocoetCM  autom^QphuM 

Ratz.  (Hopkins  1892.  258). 
Spathius  bruftncus  Ashm.  is  prohably  a  parasite  of  EccoptogoMter  muUcm^ 

(Hopkins  1892.  257). 
SpathiuM   canadciiitiM   AKhm.    is   recorded   from   Dryocoetea  autoifrmpkuM 

Ratz.,  Mofjdalis  olyra  Hbst.,  Phloeoainua  graniger  Chap.,  and  Tomkmt 

up.  (Hopkins  1892.  258). 
Spathiu$  vlavipvnnin  Aslun.  MS.  is  rei*orde<1  from  PotygraphUM  ruflpennU 

(Hopkins  1892.  257). 
SpathiiiM    trifoMciatua   Riley    attacks    Eccoptogantvr   quadrinpi%o9U9    Say 

(Piirkard  1890.  294). 
Spathiun  uuifnnriatun  Anhni.  Ms.  attnrkK  the  same  H|»e<>le8  (Hopkins  1892. 

258). 
Braconidae.    incert.    sed. 

Lf/MitrrtH*  M   MiitlfftiHila    Ashm.    ms.    {h   also   nMHinhnl    fnmi    Ei'copiogQMter 

quadriMpinoauH    (Hopliins  I.  c). 

List  of  Weevils  Parasitized 

In  onl«T  tn  makf  thf  f<>n*«:oiiijr  n*f«*n*n(M*  ni«»n»  npplieahle,  the  fol- 
lowing list  luis  }HM*n  arrantred.  Th(*  incIu.sioii  of  tht*  Lariids  (Bruchi- 
ihv)  i.s  on  HfMMMint  of  tht^ir  close  n*lationshi|>  to  the  Khynchophorous 
«M'rit*»<.  S|><M-i(^  of  (M'ononiic  iniportancr  are  ^ivt*n  in  bold  face  type, 
and  s|M»ci«»s  srrvinir  as  «'o-h<»sts  of  })oll  \v<»«»vil  para.sites  are  preceded  by 
an  ast<*risk  (  •  ■ . 

Arniitho«i«i'li-  :ir»*|.halus  Say (^atolarcus  ('tH»llo<li«  Ashm. 

•Ampcloglypter  sesostris  I'««"   MylnpliaHia  a<»n«»a  Wi«l. 

N«H)r:itol:i«*(n*4  tylixlennae  Ashm. 

CalypniM  tn»lati»r  Cr. 

^.VnthoiiniiMis  :»»•! In-  I)l«*t7. ('atolai-<-n*«  InnitiTi  Cwfd. 

*.\i)thi>iii>ii)iis   :illMipilMMi*»    I)i«'t/ (^'raniliyMihin**  <'yanic«>pfi  AKhm. 

CatnlaniiM  liniit«Tl  Cwfd. 

C\itnI:M-(MiN   iiK^iTtiiM  AhIiiii. 

nr;i«*<»ii  iii«*llitor  Say. 
*Aiifli<»ii<iiiiii«>  ai>)i:MH»«>t«>|ihi  pi«>rt  <>  ("aiidart  iis  iiiccrtuv  Anhm. 
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^Anthonomus  eugenii  Cano Pedlouloldes  sp. 

Catolaccus  huiiteri  Cwfd. 

Bracon  mellitor  Say. 
^Anthonomus  fulvus  Lee Catolaccus  lueertus  Ashm. 

Bracon  mellitor  Say. 
Anthonomus  grandis  Boh Aspergillus  sp. 

Cordyceps  sp. 

Pediculoides  (2)  spp. 

Tyroglyphus  brevlceps  Banlcs. 

Aphiochaeta  nigriceps  Loew. 

Aphiochaeta  fasciata  Fallen  ' 

Aphiochaeta  pygmaea  Zett. 

Mylophasla  aenea  Wied. 

Ennyomma  globosa  Towns. 

Microdontomerus  anthonomi  Cwfd. 

Spilochalcis  sp. 

Eurytoma  tylodermatis  Ashm. 

(Bnichophagus  herrerae  Ashm.) 

Perilampus  sp. 

Cernmbycoblus  cushmani  Cwfd. 

Cernnibycobius  c>'aniceps  Ashm. 

Catolaccus  near  anthonomi. 

Catolaccus  hunter  I  Cwfd. 

Catolaccus  incertus  Ashm. 

Sigalphus  curculioniK  Fitch. 

Urosigalphus  anthonomi  Cwfd. 

Uroslgalphus  schwarzi  Cwfd. 

Bracon  mellitor  Say. 
^Anthonomus  heterothecae  Pierce Eurytoma  tylodermatis  Ashm. 

Catolaccus  hunterl  Cwfd. 
^Anthonomus  nigrinus  Boh Catolaccus  anthonomi  A^hm. 

Catolaccus  Incertus  Ashm. 

Entedon  lithocolletidis  Ashm. 

Eriglyptus  robustus  Cwfd. 

?Phanerotoma  tibialis  Hald. 
^Anthonomus  signatus  Say Catolaccus  anthonomi  Ashm. 

Catolaccus  hunter!  Cwfd. 

Catolaccus  fncertus  Ashm. 

Calyptus  tibiator  Cr. 

Bracon  anthonomi  Ashm. 

Anthonomus  scutellatus  Gyll Sigalphus  canadensis  Pro  v. 

^Anthonomus  squamosus  Lee Eurytoma  tylodermatis  Ashm. 

Catolaccus  hunteri  Cwfd. 

Bracon  mellitor  Say. 

♦Anthribus  alternatus  Say Microdontomerus  anthonomi  Cwfd. 

^Apion  decoloratum  Sm Catolaccus  incertus  Ashm. 

^Apion  griseum  Sm Catolaccus  incertus  Ashm. 

^Apion  rostrum  Say Cerambycobius  cyaniceps  Ashm. 

^Aplon  segnipes  Say Eurytoma  tylodermatis  Ashm. 

^Araecerus  fasciculatus  Woll Cerambycobius  cushmani  Cwfd. 

Attelabus  rhois  Boh Omphale  elougatua  Ashm. 
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^Auleutes  tenuipen  Lee Butri<*ho8omn  alhlpen  Cwfd. 

Catolac(*u8  incertun  ABhm. 

Balaninus  hp Urotilgalphup  arniatun  Aiitam. 

*Balaninu8  naticus  Say Mylophanla  aenen  Wied. 

?Trl<*liaciii  ruflpeif  Aithm. 
(BrachytarHUS  Soh.  1833= 
AnthribuK  Forst.  1771.) 
(BruchuH  Linu.  1767= 
Laria  S<H>p.  1763.) 
Calandra  oryaae  Linn Meraporus  calandrae  How. 

M  era  pom  K  n.  up. 

Cerocepliala  eleguns  Weatw. 

CeutorhjmchuB  rapae  Oyll .Oiuplinle  livUla  Aahm. 

Chalcodermus  aeneua  Boh Bnnyonima  clistoldeH  Towna. 

SlgalphUK  pp. 

Chramesua  icoriae  Leo Secodea  phloeotribi  AHhm. 

Conotrachelua  up UnmiioilphuH  aniiatun  Aahm. 

*Conotrachelua  affinia  Boh Myiophasia  aenea  WieiL 

^Conotrachelua  crataegi  Walab CerainbycobiuK  oyanU'epa  Aahm. 

^Conotrachelua  elegana  Boh Cholomyia  Inaequipea  Bigot. 

Myt(»pliaaia  aenea  WIeil. 

SiKalphus  curculionlH  Fiteh. 
^Conotrachelua  juglandia  Lee Metadexia  baaalin  O.  T. 

Chdloniyla  inaequipea  Biicot. 

Myiophafila  aenea  Wled. 

SiiralphuM  curculionlM  Fitch. 
^Conotrachelua  nenuphar  Hbst .Cholomyia  inacKiuipea  Bigot. 

Anaplut*  conotnicheli  Oir. 

Piirtzoii  (^onotrarhell  Riley. 

SiRulphiiH  rurcullonla  Fitch. 

Branm  nielli  tor  Say. 

Conotrachelua  poaticatua  B4»h SiKalphun  coptnrl  Riley. 

^Craponiua  inaequalis  Say StilMiHropua  bnNiksi  Anhm. 

Branm  mrllitfir  Say. 

Cryptorhynchua  lapathi  Linn Bphialtea  irritator  Fabr. 

Cylindroi'opturuH  Itmicuhis  L«*c SifcalphuM  (*iiptnri  Rilfy. 

Dendroctonua  piceaperda  llopk Melanol»ra(«(»n  sliupb'X  Or. 

^De*(ni(»rl8  H4-npall8  Let* Brac^on  mHUtor  Say. 

Dryocoetes  autographus  Ratz SpathluM  brevlrauduN  Aahm. 

SpathiuH  ranadennlH  Axhrn. 
Eccoptogaster  muticus  Say Heli-on  liKator  Say. 

SpathlUH  bnninfua  Aahm. 
Eccoptogaster  quadrispinosus  Say. .  Hracon  MMilyilvurua  Cr. 

SpathlUH  trifaM'latua  Riley. 

SpatliiuH  niilfaarlatnM  Aahm. 

LvfiltPrniPM  Miilytirlda  Aahm. 
Eccoptogaster  nigulosus  Ratz (^helni|>a«*liyN  i^ilon  Linn. 

Rliaphltel****  niamlatna  Walk. 

Epicaenis  imbricatus  Say S|H»riitrlrlnnn  irl«>bnlir«*nim  8, 

Hypothenemus  entditua  Wot(tw ?(VplialiiiiiiiiilH  liyalintpennia 

I<arla  Hp llorlHniennH  ap. 
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L4iria  sp.  in  Lotus Bruohophagus  mexiennus  Ashm. 

^Larla  sp.  in  Vnchellia Eurytoma  tylodermatls  Ashm. 

Cerambycobius  bnicbivorus  Cwfd. 

Cerambycobius  cuRbmani  Cwfd. 

Cerambycobius  cyanlceps  Asbm. 

Urosigalphus  bhiclil  Cwfd. 

Lnria  alboRcutellntuH  Horn Bnichopbagus  mexlcanus  Asbm. 

Lnria  arnica  Horn Horlsmenus  producta  Anbm. 

Laria  bisignata  Horn Heterospilus  sp. 

Laria  chinentis  Linn Pediculoides  sp. 

^ Laria  exigua  Horn Microdontomerus  anthonomi  Cwfd. 

Cerambycobius  brevicauda  Cwfd. 

Cerambycobius  cyaniceps  Ashm. 

Merai;>orus  bruchivorus  Asbm. 

Cntolacous  incertus  Asbm. 

♦Laria  fratercula  Horn Bracon  meilitor  Say. 

^Laria  obtecta  Sny Cerambycobius  cyaniceps  Asbm. 

Bruchobius  laticollis  Asbm. 

Laria  pisorum  Linn Brucbobius  laticollis  Ashm. 

Laria  prosopis  Lee Urosigalphus  bruchi  Cwfd. 

Lixus  concavus  Say Glyptomorphn  nijcator  Say. 

Lixus  mucidus  Lee Neocatolaccus  tylodermae  Ashm. 

♦Lixus  niusculus  Say Eurytoma  tylodermatis  Ashm. 

Cerambycobius  cyaniceps  Ashm. 

Neocatolaccus  tylodermae  Ashm. 

Horism(*nus  lixivonis  Cwfd. 

Glyptomorpha  novltus  Cr. 

Glyptomorpha  ruga  tor  Say. 

Lixus  parens  Lee Neocatolaciua  tylodormao  Ashm. 

♦Lixus  scrobicollis  Boh Lixophaga  parva  Towns. 

Eurytoma  tylodermatis  Ashm. 

Ceramliycobius  cyaniceps  Ashm. 

Horlsmenus  lixivorus  Cwfd. 

Microdus  siniillimus  Cr. 

Glyptomorpha  lixi  Ashm. 

Gljrptomorpha  mavaritus  Cr. 

Glyptomorpha  rugator  Say. 

Vlpio  belfragei  Cr. 

Loganius  ficus  Schwarz Cerocephala  scoljrtivora  Ashm. 

♦Macrorhoptus  sphaeralciae  Pierce Eurytoma  tylodermatis  Ashm. 

Magdalis  aenescens  Lee Cheiropachys  colon  Linn. 

Dinotus  sp. 

by  per  par.  Asecodes  albitarsis  Ashm. 
Magdalis  armicollis  Say Eur>'tonifk  magdalidis  Ashm. 

Rhapbiteles  sp. 

Magdalis  olyra  Hbst Spathius  canadensis  Ashm. 

Mononychua  vulpeculua  Boh Pimpla  pterelas  Say 

Pimpla  inquisitor  Say 
♦Orthoris  crotchil  Lee Eurytoma  tylodennatis  Ashm. 

Tetrastichus  sp. 

Microbracon  nuperus  Cr. 

hyperpar.    Tetrastichus  sp. 
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Phloeosinut  denutut  Sny Spathliis  iitKloiniiiJilts  Riley. 

Phloeosinus  s^aniger  Chap SpnthiuH  ciinadeiiHis  AKhm. 

Phloeotribus  frontalis  01 SecotleM  plil<HM>tribi  Aahui. 

Euphorus  phI<)eotrlt>i  Ashm. 
Phytonomua  punctatus  Fabr EmpiiMi  HpluMTosperma. 

Entomnphthoni  phytonoiul. 

Pissodes  strobi  Peck Bracon  piKMxlis  Anhni. 

Pityophthorua  »PP C<»6mophoru8  hopkliiHli  Aslint. 

Rh.VHMalus  pityophthorl  Aahm. 

Pityophthorua  cariniceps  L.4*<* JietenrnpUus  pltyophtliuri  Anhin. 

Pityophthorua  conaimilia  L^' .Cerocephnla  pttyophtliori  Anhm. 

Pityophthorua  minutiaaiinua  Zimm. .  .Se<H>des  phl<M*otrit»i  AKhiii. 

Platypua  compoaitua  Say laaria  tomirti  Lugger. 

P(Nlflpion  gallii-ola  Riley SigalphuH  ropturl  Rtl«*y. 

Polygraphua  rufipennia  Klrby OMdnophorua  hopkinKll  Aahtu. 

Spathius  clavlpennlH  Aahm. 
Rhodol»aeiiUH  tredet^iui  punctatus  III.  .Habrocytun  rhodoliaeiii  Anhui. 

Rhy8Kt*matUH  linoatlcolliH  Say Bracon  rhynsiMiiati  Aahm. 

(Scolytus  auct.= 
BciftptftfnuttiT  Hl»at.  1793.) 
Smicnmyx   tyrhoidea  Le<* EutrichoMiina  albipex  Cwfd. 

Bracon  Hmicnmygia  AhIiui. 
^Sperni(»phagU8  roblniae  S«*h Eurytonia  tyhxlermatls  Anhui. 

C<*rnniby('OtiiuR  cyanUvpM  Aahiu. 

rroKiKalphuH  tiruHiI  Cwfd. 

HcteroHpiluH  HperniophaKi  Aahm. 

hyporpnr.?  Horlf<nirnuK  |M>penol  AKhm. 

^Sphenophorua  parvulua  Gyll Myiopha^la  atMiea  WIed. 

( PhiiHlo«llMa  nictallicti  Towuh.) 

Sphenophorus  robuatua  Horn MyiophaHia  robusta  C«iq. 

^Tachjrpterellua  quadrigibbua  Say C«*ranil)yrol)iur«  cyanlrepa  Aahm. 

Cat«>larru*»  hunlerl  Cwfcl. 
(Tarhyptvni«  Dletz  1S91  \kp(hv.^-- 
Tmliypt«rellnH  Ckll.  k  Fall  19o7.> 

Tomicua  ^P SpathiuH  canadcnMiM  A*(hni. 

Tomicua  pini  Say Hrat^rm  sirobl  AMhni.  ? 

•Trlrhobarl»»  coniimrta  ('aM*y Pe«lirul«>I(l«fi   !*p. 

C4Tanibyi>«>hiuH  «yanicepK  Aahm. 
•Trie  hoi  Hi  r  I  •*  texana  I<.pi- Eiirytf»nia  tyhNlennatls  Aahm. 

Ceraniby(*ol»iuH  ryanUvpM  Anhm. 

^Trichobaris  trinotata  Say SlKalphiia  cnrrullonlH  Fitch. 

TyrhiiiK  M*ini«»<pi:inio-ii».  I^i' TanaimtlKnioilt»H  ty«hil  Aahm. 

•Tyi'hiiih  MinlitliiH  \a**- CiTaniby^-obluH  ryanicrpa  AHhin. 

*Tyl«Ml«*riii:i  foxtHilatinii  S:iv Kuryt«uiia  t\ I<Ml»*rnintlH  Aahm. 

CtTanihynilMUH  <yanlr«»pH  Aahm. 

(*atolii(-<!iH  intfTtua  A«*hni. 

Ilraron  na*llitor  Say. 

TyltMl«*niia  fm^iiriaf  Hll«'\ Hrai'on  anahUli**  A*»hni. 

Z\'.ri»l».irU  xanthnxyli   Ph-n**    ('atolM<  1-11*.  Iiinit<*ri  Cwfd. 

SiKalphuH  /yL'<ilan<iU  CwM. 
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THE    ANNUAL    MEETING    OF    THE    ENTOMOLOGICAL 
SOCIETY  OF  ONTARIO 

The  forty-fifth  annual  meeting  of  the  Entomological  Society  of 
Ontario  was  held  at  the  Ontario  Agricultural  College,  Guelph,  on 
November  5  and  6.  The  meeting  was  most  enthusiastic  and  inter- 
esting, and  was  well  attended.  The  late  Dr.  James  Fletcher,  the 
President,  had  for  some  time  been  working  to  make  this  the  best 
meeting  in  the  Society's  history.  His  illness,  which  took  an  aggrav- 
ated form  just  before  the  meeting,  was  the  one  disappointment  in 
connection  with  the  gathering.  The  Society  has  always  counted  a 
great  deal  on  his  genial  presence  and  almost  unfailing  store  of  knowl- 
edge on  all  matters  under  discussion.  Apart  from  this,  however,  the 
serious  nature  of  his  illness  aroused  grave  apprehensions  in  the  minds 
of  the  members. 

The  first  afternoon  was  devoted  almost  entirely  to  a  conference  on 
'*Some  of  the  Chief  Insect  Pests  of  the  Season."  The  first  of  these 
discussions  was  the  Leaf-Blister  Mite  {Eriophyes  pyri).  This  insect 
was  reported  from  most  of  the  fruit-growing  districts  of  Ontario  and 
in  some  localities  was  said  to  be  very  abundant.  In  discussing 
methods  of  control  it  was  stated  that  though  present  last  year  in  the 
College  orchard,  it  had  this  year  apparently  disappeared  entirely. 
This  result  was  thought  to  be  due  to  a  spring  application  of  lime- 
sulphur.  Several  speakers  recommended  the  use  of  this  wash  or  of 
kerosene  emulsion,  either  in  the  fall  or  spring,  as  satisfactory  remedies. 

The  Shot-hole  Borer  {Scolytus  ruguhsus)  was  the  next  pest  dis- 
cussed. Mr  Caesar  gave  an  account  of  his  obser\'ation  last  autumn 
on  the  ravages  of  this  pest  in  cherry  orchards  in  the  Niagara  district. 
He  cited  several  cases  where  the  beetles  had  attacked  perfectly  healthy 
eherr>'  trees  of  both  the  sweet  and  sour  varieties.  Last  year  this 
attack  began  in  August.  This  year,  when  in  the  neighborhood  of 
St.  Catherines,  on  June  10th,  he  discovered  that  the  beetles  were  again 
very  abundant  and  were  attacking  both  diseased  and  healthy  trees. 
The  latter  were  already  at  this  date  thickly  spotted  with  gum  exuda- 
tions and  had  evidently  been  attacked  in  May.  Egg-laying,  however, 
was  still  to  some  extent  going  on  in  weakened  and  badly  diseased 
trees.  Again  this  autumn  the  beetles  have  caused  serious  damage  to 
both  cherry  and  plum  trees,  and  to  a  lesser  extent  to  peach.  Mont- 
morency cherries  are.  however,  exempt.  The  attack  this  fall  began 
as  last  year  in  August,  and  continued  for  several  weeks.  The  experi- 
ence of  the  two  seasons  suggest :  that  the  months  of  May  and  August 
are  probably  the  times  when  fruit-growers  in  infested  districts  should 
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be  on  the  look-out  for  these  insects.  Wherever  badly  infested  dead 
or  dying  trees  were  cut  down  and  burned  last  winter  and  the  other 
trees  thoroughly  sprayed  in  the  spring  with  lime-sulphur  or  an  oil- 
wash,  there  was  no  damage  this  year  until  August,  when  swarms  of 
beetles  again  appeared.  The  neeessarj'  breeding  grounds  were  prob- 
ably provided  in  the  many  dead  trees  to  l>e  found  within  a  radius  of 
a  few  miles.  Dr.  Felt  cited  cases  of  Scolytids  having  been  n»porteil 
migrating  for  several  miles  in  large  swarms.  Something  of  this 
nature  appears  to  be  what  has  taken  place  in  the  Niagara  district. 

The  Apple  Maggot  (Khagoletis  pomonella)  occupied  considerable 
attention.  It  is  not,  however,  widespread  in  Ontario,  and  though 
present  for  several  years  in  considerable  numlwrs  in  Prince  Edward 
County  and  st»veral  neighboring  districts  ahmg  the  shore  of  Lake 
Ontario,  it  d<H*s  not  seem  to  have  spread  to  any  kno\i7i  appreciable 
extent  during  this  time.  • 

The  Ijesser  Apple- Worm  (Enannonia  prunirora)  had  been  re- 
ported by  several  on^hardists  as  doing  nuieh  damage  to  their  apples 
and  a  considiTuble  amount  of  supposinlly  inft»ste<l  fruit  had  bet»n  for- 
warded to  be  examined.  Only  a  small  pcn»ciitagc.  however,  of  the 
injuries  could,  with  any  degn>e  of  certainty,  be  chargwl  against  this 
ins4»ct.  It  seems.  nevertheh»ss,  to  Ik»  prest»nt  to  at  least  some  extent 
in  very  many  orchards  in  different  parts  of  the  province. 

Another  sulg«'ct  of  much  inten»st  briefly  dis<-usseil  was  the  ** Mal- 
formations of  Apples  and  Pears  du«»  to  InstH'ts. ''  S|MH*imens  of  work 
of  the  Phiin  CiinMilio  on  Applies  wiTe  exlii}>ited  and  also  of  some 
unknown  suekiiig  in.M'ct  on  Snow  apples  fnmi  Briti.sh  Columbia. 
This  injury.  aec«>rding  to  the  sender  of  the  fruit,  had  bwn  wardtnl 
off  from  his  own  orchard  to  a  very  iaru'e  extent  this  year  by  the  u«<» 
of  lime-sulphnr.  whereas  tin*  nt-iu'liboriiitr  nreliards  where  Bordeaux 
instea<l  had  l»een  us«*d  wi-re  as  severely  attacked  as  last  year.  The 
cauM*  of  another  elass  nf  distort  inn  on  apples  and  pears  not  uncommon 
in  Ontario  tirehanls  was  4i«l»atrd.  Soiih*  attributed  the  irn^gidar 
depn^ssions  and  knotty  appearanee  of  sueh  fruit  to  a  eideidio,  othem 
wert*  just  as  firmly  eonvinrr«l  that  it  was  a  suekinir  ins4N»t  that  wan  to 
blame.  Tin-  <iiscus>inn  lu-onirht  out  very  eleariy  the  ne«tl  of  much 
further  <*a!*«fiil  invrstiLration  of  sueh  injuries. 

The  ( )\  st«T  slhll  Sralf  •  Lt  jnilnsapln  s  uhiii  was  another  topic. 
This  is  niir  of  tin*  worst  |H'sts  in  Ontario  orehanls.  Farmers  are  at 
least  a\\ar«*  of  tin-  ihmmI  of  ronihattirp^'  it.  In  addition  to  the  common 
jvraetiet'  of  usiiiL'  ritli«r  a  donblr  application  of  wintewash  <m  the  trees 
in  the  fall  or  k«ros«?h*  ciiinlsion  wlh-n  the  larva*  an*  rnniiing,  a  number 
of  fanners  in  Ontario  Connty  clauntMl  exei'llcnt  n-sults  during  the  last 
tw»»  y«'ars  fnun  spriiiL'  applications  of  (Jillet^  Lye. 
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Further  pests  briefly  discussed  were  the  Codling-moth,  the  Turnip 
and  Pea  Aphids,  and  a  Leaf  Hopper  {Empoasca  sp.)  attacking  the 
foliage  of  potatoes.  Nothing  of  special  interest  in  regard  to  the 
Codling-moth  was  reported.  Its  ravages  this  year  have,  as  usual, 
been  severe  in  unsprayed  orchards  and  even  in  some  sprayed  orchards 
in  the  Niagara  district. 

The  Turnip  and  Cabbage  Aphis  was  reported  from  every  part  of 
the  province,  and  has  done  unprecedented  damage,  especially  to  the 
turnip  crop.  Thfe  ordinary  methods  of  control  were  recommended  by 
some,  but  others  believed  that  in  a  season  like  this  no  known  means 
could  keep  these  insects  from  spreading  in  countless  numbers  over 
turnip  fields. 

The  Pea  Aphis  has  done  much  damage,  especially  to  late  peas,  whole 
fields  of  these  having  been  destroyed.  It  was  found  that  a  very  large 
number  of  the  aphids,  in  some  cases  nearly  100%,  were  attacked  and 
destroyed  by  a  fungus  disease  that  spread  with  great  rapidity  in  some 
districts, 

Mr.  A.  Gibson  of  Ottawa  reported  much  damage  to  potatoes  in  the 
eastern  part  of  the  province  from  the  attacks  of  a  Leaf  Hopper  {Em- 
poasca sp.)  which  seriously  injured  the  foliage. 

The  chief  speaker  on  the  first  evening  was  Dr.  E.  P.  Felt  of  Albany, 
N.  Y.,  who  gave  an  illustrated  lecture  on  **The  Interpretation  of 
Nature.''  The  first  part  of  the  lecture  was  devoted  to  showing  the 
work  and  habits  of  bark-boring  insects.  Many  beautiful  views  made 
these  points  clear  and  revealed  a  most  interesting  field  for  insect 
study,  and  one  new  to  most  of  the  audience.  In  addition  to  the  bark- 
borers  many  other  kinds  of  insects  of  economic  interest,  especially  to 
residents  of  towns  and  cities,  were  shown  and  their  importance  briefly 
pointed  out.  The  lecture  closed  with  an  account  of  the  House-fly  as  a 
source  of  danger  to  public  health. 

The  morning  and  evening  of  the  second  day  were  devoted  chiefly 
to  the  reading  of  a  number  of  papers,  mo.stly  of  a  technical  nature. 
Among  those  of  an  economic  or  popular  character  were  the  following: 

**The  Economic  Importance  and  Food-Habits  of  American  Ceci- 
domyiidiB,''  by  Dr.  E.  P.  Felt,  Albany,  N.  Y.;  '*  Observations  on  the 
Sorghum  Midge  in  Louisiana,*'  by  ]\Ir.  R.  C.  Treheme,  Guelph; 
**  Natural  Enemies  of  Some  Ontario  Coccida?/'  by  Mr.  A.  Eastham, 
Guelph;  '* Parasite  Work  on  the  Gypsy  and  Brown-tail  Moths  in 
Massachusetts,"  by  Mr.  W.  R.  Thompson,  Guelph;  and  *'Some  Beetle- 
haunts/'  by  Mr.  F.  Morris,  Port  Hope. 

In  his  paper  on  the  Cecidomyiidfie,  Dr.  Felt  discussed  first  a  number 
of  destructive  genera  and  species,  such  as  the  Hessian  Fly  (Mayetiola 
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destructor).  Wheat  Midge  (Cecidamyia  tritici).  Pear  Midge  (Cantor' 
inia  pyrivora),  Violet  Midge  (C  violicola).  Sorghum  Midge  (C.  Morg* 
kicola).  Cotton  Midge  (C.  gossypii)^  Box  Elder  Midge  (C  negundi- 
folia),  and  other  still  unnamed  species  attacking  various  plants. 
Attention  was  then  called  to  several  beneficial  species,  especially  thoae 
of  the  genus  Aphidoletes,  which  live  on  aphids.  Towards  the  close  of 
the  paper,  the  interesting  preferences  in  regard  to  food  plants  shown 
by  Cecidomyiids  were  referred  to.  For  instance,  39  species  have 
been  reared  from  Solidago,  28  from  Salix,  16  from  Aster,  and  10 
from  Grape.  The  wide  field  for  study  in  this  great  family  of  tiny 
insects  was  shown  from  the  fact  that  there  are  already  700  Ameriean 
species  known,  representing  50  genera. 

In  his  address  on  **  Natural  Enemies  of  Some  Ontario  Coecidv,** 
Mr.  A.  Eastham  gave  the  results  of  a  year's  careful  rearing  and 
study  of  the  chief  enemies  of  the  more  common  scales  in  the  vicinity 
of  Guelph,  viz.:  Lepidosaphes  titntf,  Eulecanium  cerasifex^  B.  eoryo^, 
E,  fletcheri,  Pulvinaria  innumerabilis,  and  Asitidiotus  OMtreaeformU, 

Each  pa[>er  was  followed  by  a  discussion  so  far  as  time  permitted. 

At  the  evening  meeting  of  this  day.  Professor  W.  Ijockhead,  of 
Macdonald  College,  St.  Anne  de  Bellevue,  Que.,  read  a  paper  on 
**What  Ent<»molog>'  the  Farmer  and  Fniit-grower  Should  Know.** 
He  was  followed  by  Dr.  Fyles.  of  Ijt»vis,  Que.,  with  a  popular  address 
entitled,  **Tlir  Farmer's  Woodlot."  Dr.  Rethune  then  read  a  paper 
from  Dr.  L.  (>.  Howard,  of  Washington.  1).  C,  on  **The  Present  Con- 
dition of  the  Work  Conn<M»t<>d  with  the  lni{M)rtation  of  Foreign  Para- 
sites of  the  ^typ.HV  an<l  Brown-tail  Moth." 

In  this  paper.  Dr.  Ilownnl  iiM»ntione<l  certain  very  important 
innovations  made  in  the  work  the  la.st  year  <ir  so.  These  were  as 
follows:  Hi  The  lahonitory  has  for  jjreater  convenience  been 
removed  to  .Melrose  Ilighlniids.  Mass.  (2^  A  man  thoroughly 
ec|uip[HMl  ill  the  biology  of  his  sp(*<*ial  group  has  Invn  put  in  charge 
of  each  divisic»n  of  the  work,  m  that  now  a  llymenopterous  expert 
looks  after  the  HynienopterouH  parasites,  a  Dipterous  after  the  Dip- 
terous, and  a  Coh»opterous  after  the  CeIt»opten>us.  (3)  In  order 
that  parasitrs  shall  leave  Kur«>|N*  in  a  b4*tter  (Condition  to  stand  the 
ocean  V(»yaee  and  arrivt*  in  a  ^<kh1  state  at  New  York,  a  general  lab- 
oratory <l«'pot  has  lM*en  <*stal)liHheil  at  Rennt>s.  Franee.  under  a  trained 
man.  All  shipiiu*nts  are  i<M»ked  over  and  pro|M*rIy  paekeil  by  him  and 
forwanled  in  th«*  <|uiek<'st  and  lH»st  waiy  iMwsihle.  (4)  An  agent 
has  Ihmmi  wnt  to  Japan,  when»  para«itt»s  are  known  to  kwp  the  Gjrpqr 
Moth  undiT  complete  eontntl.  and  th<»s(*  inMM*t  allit^s  an*  now  arriTinK 
in  largt*  nunilN*rH.     Not  a  few  of  them  have  aln>ady  Invu  coloniaed. 
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(5)  Active  winter  work  with  parasites  is  being  carried  on.  The 
parasites  are  secured  from  nests  of  Brown-tail  Moths  from  Europe. 
These  are  bred  in  artificially  heated  rooms  and  fed  upon  native 
hibernating  Brown-tail  larvae,  the  latter  being  fed  upon  vegetables 
obtained  chiefly  from  greenhouses.  (6)  The  eggs  of  Brown-tail 
Moths  are  being  retarded  in  development  by  keeping  them  in  cold 
storage  until  the  arrival  of  egg-parasites  from  abroad.  These  readily 
oviposit  and  breed  in  such  eggs.  This  and  the  preceding  innovation 
permit  of  numerous  generations  of  parasites  being  produced  at  times 
of  the  year  otherwise  impossible.  The  important  predatory  European 
beetle,  CcUosoma  sycophanta,  has  been  successfully  reared  and  has 
established  itself.  Over  200,000  of  the  most  active  enemies  of  the 
Gypsy  and  Brown-tail  Moths  have  been  liberated  this  year  under 
most  favorable  circumstances.  At  least  7  of  the  57  species  intro- 
duced are  already  known  to  have  established  themselves.  Many  others 
will,  it  is  believed,  soon  be  found  to  have  done  likewise.  Dr.  Howard 
considers  the  outlook  more  favorable  than  ever,  and  ultimate  success 
certain. 

The  paper  was  greatly  appreciated,  and  a  vote  of  thanks  to  Dr. 
Howard,  coupled  with  a  statement  of  the  Society's  deep  interest  in 
and  appreciation  of  this  great  work,  was  unanimously  carried.  A 
vote  of  thanks  to  Dr.  Felt  was  also  passed  for  his  kindness  in  coming 
so  far  to  attend  the  meeting  and  for  the  great  assistance  given  by  him 
in  helping  to  throw  light  on  the  many  difficult  problems  that  arose 
during  the  discussions. 

The  evening  meeting  was  concluded  by  a  short  account  by  Dr. 
Bethune  of  ' '  The  Insects  in  Ontario  that  had  Attracted  Notice  During 
the  Past  Season.'' 

L.  Caesab,  Ex-Secretary. 
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ING CO. 

The  annual  meeting  of  the  stockholders  of  this  company  will  prob- 
ably be  held  ilonday  evening,  December  28th,  the  precise  time  and 
place  being  announced  at  one  or  more  sessions  of  the  Association  of 
Economic  Entomologists.  Members  of  the  Advisory  Board  are 
hereby  notified  that  it  devolves  upon  them  to  nominate  the  elective 
officers.  E.  P.  Felt,  President, 

E.  DwidHT  Sandebson,  Secretary. 
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TWENTY-FIRST  ANNUAL   MEETING 
ASSOCIATION   OF  ECONOMIC  ENTOMOLOGISTS 
Baltimore.  Md..  D(H>eiuber  28.  1908 

The  twonty-fii'st  annual  mooting  of  the  AHSooiatiun  of  Economic 
Entomologists  will  l>o  hold  in  Baltinioro.  Md..  on  Monday  and  Tues- 
day, Docenihor  28  and  2J),  1908.  Tho  Missions  will  open  at  10  a.  m. 
Monday  at  tho  Eastern  High  School,  oonior  of  Bn>adway  and  North 
Avenuo.  Tho  afternoon  session  will  begin  at  1  p.  ni.  and  meetingH 
will  be  lu»ld  on  the  following  day  at  the  same  hours.  Arrangementa 
will  be  made  to  h(»ld  a  session  Monday  evening  if  it  is  necesaar}*  to 
do  so  in  order  to  transact  all  the  business. 

Other  Meetings 

The  Ameri<'an  Association  for  the  Advaneement  of  Science  and  ita 
affiliated  s<MMeties  will  hold  meetings  throughout  the  week. 

The  Ameriean  Association  of  Horticultural  InsiHH:torH  will  hold 
sessions  at  S  p.  m.  Tuesday.  Dee.  29,  and  at  9  a.  m.  Wedm^aday. 
Dec.  :W. 

The  Kntomological  Society  of  America  will  meet  Wednesday*  and 
Thursday.  \hv.  W  and  M. 

Railroad  Rates 

A  railroihi  nit**  of  riif  fan*  tiiMl  tlii'«M*  ilftlis  fur  the  roiiiii]  trip,  on  the  cer- 
tifle»t«*  |>lnn.  Ii:t«*  \H*i'U  kT:iiit<'«l  Uy  tht*  Trunk  Lin«>  AM*(4M'liitioii.  tho  New  ISna- 
laml  i'iiHs<Mi;:f>r  .\HKtiriati«»ii  (t'\ri*ptin;:  via  N.  V..  out.  niid  \V.  Uy..  the  Eastern 
Hteaiiiship  <*oiiitiaii.v  and  tli«>  Itaim«*r  ami  .\nHist«M>k  U.  K. ).  tin*  KiiNtem  Oon- 
mlinii  PassiMiictT  AssiH-iation.  and  tin*  <Vuti-aI  rasH«Mmer  AsHt>rlatl(»n. 

Th«»  \V«'st«»rn  .\smM-ljitloir  has  nn  *»al«»  rfvlxiil  imrway  fan*)*  in  effw-t  to  Chi- 
<*a^>.  I'fMiria  and  St.  I^iiiis.  w  ith  th«>  mithTstantlnm  that  ihtmhiim  ran  repim*liiiite 
from  th(*s«*  jMiints  mihI  takt>  adxatitairi*  nf  any  n^iliii-til  farcH  that  may  In*  nutbtir- 
Ixed  thcr(*rn>ni.  Th**  f:\n^  t**  Chirni^o.  INniria  and  .^t.  IxiiIh  fnmi  a  lante  part 
of  the  \V«*stfrn  ra'**M'n;:<'r  .\ss4M-iati«in  territory  an*  now  on  tlie  basis  of  two 
cents  i»er  niih':  h«'ni  ••.  uith  thi*  r«du(HHl  faro^  frnni  the  three  eitles  named,  the 
n4*t  rate  anioiiiits  pra«ti«Mll\  to  a  rati*  «if  fan*  and  thr«*<>t)fthN  f(»r  ttio  round 
trip.  .V  rati'  «>r  fan'  ;inil  tlirci' tiftliH  lias  ii\tnt  lN*»*n  HNpn^tisl  fnmi  the  Sooth- 
em  and  the  Tr.in>^  ('•■ntini'iital  PavniMnrrr  .VH-iMi:itioii«t.  hnt  dtvlHlonii  haYe  not 
yet  UH'n  nHi'i\»il. 

Tbi»  foliowini:  din't-tKins  an*  Mihniitt«*d  fi»r  your  Knidaniv: 

I.  Tiiki'ts  at  full  fart*  for  iIm»  '/oih*;  JouiiM-y  may  Im»  Hecnreil  within  three 
dayn  prior  to.  and  durin;c  the  tlrst  thr<t>  da>s  4»f  tli«'  nHftlnir.  The  adTwrtlacd 
date?*  of  th*'  mortiuK  are  Ih>rond»er  *Jfi.  190K.  t>i  .lanuary  '.*.  1909,  ronseqQantly. 
yon  <  an  ohtain  your  tickt'tn  not  «*arlitT  than  Dtn  «>ndN'r  2:s.  1908.  and  not  later 
than   lNNt*ndH*r  2K.   19nS. 

Fnim  |NiintH  hN-atitl  at  a  jzn*i\i  dl**tan«v.  fnmi  whU  li  It  tjikes  mora  than 
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three  days  to  reach  Baltimore,  going  tickets  may  be  purchased  on  a  date  which 
will  permit  members  to  reach  Baltimore  by  December  26,  1908. 

2.  Present  yourself  at  the  railroad  station  for  ticket  and  certificate  at  least 
thirty  minutes  before  departure  of  the  train. 

3.  Certificates  are  not  kept  at  all  stations.  If  you  inquire  at  your  station 
you  will  find  out  whether  certificates  and  through  tickets  can  be  obtained  to 
the  place  of  meeting.  If  not  obtainable  at  your  home  station,  the  agent  will 
inform  you  at  what  station  they  can  be  obtained.  You  can  in  such  case  pur- 
chase a  local  ticket  thence,  and  there  purchase  through  ticket  and  secure  cer- 
tificate to  place  of  meeting.  Be  sure  that,  when  purchasing  your  going  ticket, 
you  request  a  certificate.    Do  not  make  the  mistake  of  asking  for  a  receipt. 

4.  On  your  arrival  at  the  meeting,  present  your  certificate  to  Mr.  F.  S. 
Flazard,  assistant  secretary.  It  bias  been  arranged  ttiat  the  special  agent  of 
the  Trunk  Line  Association  will  be  in  attendance  at  the  office  of  the  Perma- 
nent Secretary,  to  validate  certificates  daily  (9  a.  m.  to  6  p.  m.)  from  Tues- 
day, December  29,  1908,  to  Saturday,  January  2,  1909,  both  dates  inclusive. 
A  fee  of  25  cents  uHll  be  charged  at  the  meeting  for  each  certificate  validated. 
If  you  arrive  at  the  meeting  and  leave  for  home  prior  to  the  special  agent's 
arrival  or  if  you  arrive  at  the  meeting  later  than  January  2  after  the  special 
agent  has  left,  you  cannot  have  your  certificate  validated  and  consequently 
you  will  not  get  the  benefit  of  the  reduction  on  the  home  Journey.  No  refund 
of  fare  tcill  he  made  on  account  of  failure  to  have  certificate  validated. 

If  the  necessary  minimum  is  in  attendance,  and  your  certificate  is  duly 
validated,  you  will  be  entitled,  up  to  and  including  January  6,  1909,  to  a  con- 
tinuous passage  ticket  to  your  destination  via  the  route  over  which  you  made 
the  going  Journey,  at  three-fifths  of  the  limited  fare. 

Hotel  Headquarters 

The  hotel  headquarters  of  this  Association  and  of  the  Association  of 
Horticultural  Inspectors  will  be  at  the  Rennert  Hotel,  Saratoga  and 
Liberty  streets,  where  a  rate  of  $1.50  a  day  and  upwards,  on  the 
European  plan,  has  been  secured. 

Special 

The  meeting  at  Baltimore  will  be  the  twenty-first  annual  meeting 
of  this  Association.  A  large  number  of  members  have  signified  their 
intention  of  being  present  and  an  excellent  program  is  assured. 

All  members  or  other  persons  interested  in  entomology  are  urged 
to  attend  and  to  assist  in  making  this  the  largest  and  most  successful 
meeting  in  the  history  of  the  Association. 

Program 

Monday,  December  28,  1908,  10  a.  m. 
Annual  address  of  the  President,  by  Dr.  S.  A.  Forbes,  Urbana,  HI. 
Report  of  the  Secretary'. 

Report  of  the  Committee  on  Constitution,  by  J.  B.  Smith,  New 
Brunswick,  N.  J. 
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Report  of  the  Committee  on  National  Control  of  Introduced  Insect 
Pests,  by  Wilmon  Newell,  Baton  Rouge,  La. 

Report  of  the  Committee  on  Nomenclature,  by  Herbert  Osbom, 
Columbus,  Ohio. 

Report  of  the  Committee  on  Testing  Proprietary  Insecticides,  by 
E.  D.  Sanderson,  Durham,  N.  H. 

Report  of  the  committee  appointed  to  attend  the  Annual  Meeting 
of  the  American  Association  of  Nurserymen,  by  T.  B.  Symons. 

Report  of  the  committee  appointed  to  attend  the  Annual  Meeting 
of  the  Society  for  the  Promotion  of  Agricultural  Science,  by  A.  P. 
Burgess,  Washington,  D.  C. 

Miscellaneous  Business. 

Appointment  of  Committees. 

Reading  of  Papers 

*'Bioix>GiCAL  Notes  ox  Muroantia  histrjonica,  "  by  R.  I.  Smith, 
Raleigh,  N.  C. 

statement  of  observations  and  experiments  made  during  1908,  with 
particular  reference  to  egg-laying  and  number  of  broods  and  their  rela* 
tion  to  remedial  measures.  15  minutes. 

**PEMpnKJi;s  tksskllata  Fitch/'     By  Edith  M.  Patch,  Orono,  Me, 
Items  in   roganl   to   tlie   life  history  heretofore  unrecorded,  inclading 
notes  on  migrants,  true  s<«xes  and  egps.  10  minates. 

Adjourniiicnt. 

Program 
Monday,  IVoeinber  28,  1  p.  m. 
Discussinn  of  the  Presidential  Address. 

Reading  of  Papers 

*'TiiE  Economic  Statis  ov  the  IIolse  Fly.''  By  E.  P.  Pelt, 
Albany.  X.  Y. 

A  dIsfUHsion  of  the  ei*onomic  importance  of  this  Insect.    15  minatas. 

**NoTii.s  ON  Cranberry  Pests."  By  II.  J.  Franklin,  St.  Anthony 
Park,  Minn. 

Notes  on  life  histories  of  some  of  the  insects  ccmcemed  and  aonie  cm- 
eral  obKervationn  on  parasitism.  15  mlnatM. 

** Means  Whereby  the  Economic  Entomoukjist  Can  Advangs 
Apiciltire."     By  E.  F.  Phillips,  \Va.shington,  1).  C.      15  mlnotMk 


December,  '08]  JOURNAL   OP   ECONOMIC   ENTOMOLOGY  406 

*'A  Method  op  Securing  Apicultural  Statistics."    By  Burton 
N.  Gates,  Washington,  D.  C. 

Description  of  a  method  which  has  been  successfully  tried  in  Massa- 
chusetts. ^         10  minutes. 

**  Notes  on  Empoasca  mau  LeB."    By  F.  L.  Washburn,  St.  An- 
thony Park,  Minn. 

New  facts  concerning  the  life  history  of  this  Insect  15  minutes. 

**Do  We  Need  the  InsectaryT' 

General  Discussion,  which  will  be  opened  by  E.  D.  Sanderson,  Dur- 
ham, N.  H. 

** Relating  to  Parasites.''    By  L.  0.  Howard,  Washington,  D.  C. 
Adjournment. 

Program 
Tuesday,  December  29,  10  a.  m. 

Reading  of  Papers 

''The  Identity  and  Synonymy  of  a  Few  of  Our  Common  Soft 
Scales  (Coccidae)."    By  J.  G.  Sanders,  Washington,  D.  C. 

12  minutes. 

** Notes  on  Photomicrography  and  Insect  Photography."    By  J. 
G.  Sanders,  Washington,  D.  C.  5  minutes. 

**  Photomicrography  op  the  Diaspinae."    By  R.  A.  Cooley,  Boze- 
man,  Mont. 

Advantage  of  photographs  over  drawings;  preparing  the  microscopical 
slides;  camera  lenses  and  illumination;  plates,  developer  and  exposure; 
prints.  15  minutes. 

**The  Importance  of  Proper  Methods  in  Entomological  Inves- 
riGATiON.'*     By  F.  M.  Webster,  Washington,  D.  C.  16  minutes. 

**  Additional  Experiments  wtfh  the  Corn  Field  Ant   (Lasius 
NIGER  AMERiCANUs)."     By  S.  A.  Forbes,  Urbana,  111.        15  minutes. 

** Fumigation  Dosage  for  Tomatoes  and  Cucumbers."    By  H.  T. 
Fernald,  Amherst,  Mass. 

Factors  Influencing  the  resistance  of  these  plants  to  fumigation  and  the 
strength  of  gas  under  which  satisfactory  results  can  be  obtained  at  dif- 
ferent ages.  15  minutes. 

*  *  Experiments  in  the  Control  of  the  Codling  Moth.  ' '    By  E.  D. 
Sanderson,  Durham,  N.  H. 

A  discussion  of  the  recent  experimental  work  in  spraying  for  the  cod- 
ling moth.  15  minutes. 

Adjournment. 
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Program 
Tuesday,  December  29,  1  p.  m. 

Reading  of  Papers 

**Tree  Crickets  and  Injury  to  Apple  Wood."    By  P.  J.  Parrott, 
Geneva.  X.  Y.  15  miniitM. 

"The  DiSTRiBiTiON  op  San  Jose  Scale  in  Iowa."    By  H,  E.  Sum- 
mers, Ames,  Iowa. 

Notes  on  localities  and  amount  of  Injury  at  northern  limit  of  scale  In 
this  region.  6  minotes. 

"The  Self  Boiled  Lime-Sulphur  Wash  as  a  Summer  Treat- 
ment for  the  San  Jose  Scale."    By  A.  L.  Quaintance,  Waahington, 

D.  C.  16  minutes. 

"Summary  of  Results  of  Fumigation  and  Dipping  Experimbnts. " 
By  T.  B.  Symons,  College  Park,  Md.  10  minutes. 

"Does  Arsenical  Spraying  Injure  Apple  Trees?"  By  E.  D.  Ball, 
Logan,  Utah. 

A  review  of  Bulletin  131,  Colorado  Agricultural  Experiment  StattoD, 
with  further  evidence  on  the  matter.  IS  minutes. 

"An  Experiment  in  the  Control  of  Curcuuo  on  Peach."    By 

E.  P.  Taylor,  Mountain  Grove,  Mo. 

Results  of  a  remarkably'  sun-ossful  experiment  conducted  In  the  Oiark 
I>each  belt  in  the  control  of  ConotrarheluH  nenuphar  llbst.  on  peach  by 
using  a  reduced  formula  of  lead  arsenate.  12  minutes. 

'•NoTi-s^  OF  THE  Year  from  North  Carolina."    By  Franklin  Sher- 
man. Jr.,  Ralei|u:h.  X.  C.  10  minutes. 

**ENTOMOi/xiirAL    NoTR^    FROM    Oeoroia."    Bv  E.  L.  Wofihain* 
Atlanta.  Ga.  10  minutsa. 

"Insects  ok  the  Ye.\r  in  Iowa."    By  R.  L.  Webster,  Ames,  Iowa. 

10  minutes. 
RrfHirts  cif  i 'niniiiittees. 

Mis(vllnn(Miu*<  U!isiiH»sH. 
£le<*tioii  nf  i  »rtir»TS. 
Final  .\<lj«iuniiii<'nt. 
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The  editors  will  thankfallj  receive  news  items  and  other  matter  likely  to  be  of  in- 
terest to  subscribers.  Papers  will  be  pablished,  so  far  as  possible,  in  the  order  of  re- 
ception. All  extended  contribations,  at  least,  shoold  be  in  the  hands  of  the  editor  the 
first  of  the  month  preceding:  pablication.  Reprints  of  contribations  may  be  obtained 
at  cost.  Minor  line  fibres  will  be  reproduced  wlthoot  chargre,  bat  the  enirraving  of  larger 
illastrations  mast  be  borne  by  contributors  or  the  electrotypes  sapplled.  The  receipt 
of  all  papers  will  be  acknowledgred.— Eds. 

The  successful  completion  of  the  first  volume  of  the  Journal 
has  been  rendered  possible  only  by  the  hearty  co-operation  on  the 
part  of  all.  The  Business  Manager  and  the  Advertising  Manager 
have  both  been  obliged  to  put  a  large  amount  of  time  and  energy 
into  the  enterprise.  The  hearty  co-operation  of  all  contributors  and 
the  readiness  with  which  a  number  complied  with  requests,  have 
materially  lightened  the  burden  of  the  editors.  The  Journal, 
judging  from  the  matter  already  published,  has  proved  a  most  useful 
medium  for  the  presentation  of  matter  of  great  interest  and  impor- 
tance to  the  practical  or  economic  entomologist,  though  perhaps  of  only 
secondary  value  to  the  general  public.  The  latter  is  true  only  because 
technical  matters  relating  to  biology  and  identity,  while  absolutely 
necessary  to  the  establishment  of  correct  methods  of  control,  possess 
little  significance  to  a  man  simply  interested  in  protecting  a  crop. 
Furthermore,  this  serial  affords  a  ready  medium  for  the  frank  dis- 
cussion and  free  criticism  of  results.  This  latter,  so  long  as  the  ordin- 
SLTy  rules  of  courtesy  are  observed,  cannot  but  react  in  a  most  bene- 
ficial manner.  This  enterprise  has  also  made  possible  the  prompt 
publication  of  the  Proceedings  of  the  annual  meeting.  This  in  turn 
should  lead  to  a  desirable  modification  in  at  least  certain  of  the 
papers,  and  result  in  the  presentation  at  the  meetings  of  a  synopsis 
of  extended  contributions  rather  than  the  submission  of  numerous 
details  requiring  careful  study  and  consideration  prior  to  intelligent 
discussion.  We  trust  that  there  will  be  more  time  than  heretofore  for 
the  presentation  of  methods  and  principles,  leaving  the  numerous 
details  to  be  recorded  in  the  published  proceedings. 
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Obituary 

DR.  JAMES  FLETCHER 

The  death  of  Dr.  James  Fletcher  eonieH  as  a  sense  of  personal  Icwn 
to  all  who  ever  met  him.  and  of  the  older  Ameriean  entomologists  there 
are  few  that  have  not  met  him.  -fViid  no  one  who  ever  came  into  any 
close  contact  with  Janu^s  Fletcher  failed  in  deriving  Mtme  benefit  from 
that  contact.  Ki^  in  body  and  mind,  he  abhorred  littlenem  of  all  aorta 
and  would  lielieve  ill  of  no  one  until  the  Evidence  was  overwhelming. 
Thoroughly  good-natured  himself  under  all  etmditions,  he  brightened 
up  all  about  liim,  and  no  meeting  was  dull  where  he  had  part  in  it. 
Practical  in  all  things  and  impatient  of  indirection  and  complicationa, 
a  few  pertinent  words  from  him  would  often  straighten  out  a  tangle 
and  bring  agreement  where  disagreement  seemed  inevitable. 

Dr.  Fletcher  began  his  W(»rk  in  entomohigy  as  did  so  many  of  the 
generation  now  largely  passed  away,  by  field  observations — aa  a  col- 
lector in  fact.  The  writer  made  his  aerpiaintanee  by  eorrespondence 
nearly  twenty-five  yt^ai-s  ago,  while  he  was  y^t  in  the  Librar>'  of  Par- 
liament at  Ottawa,  and  wlien.  later  we  mt>t  |K*rsimally  at  one  of  the 
meetings  of  the  Entom()l(»gi(*al  Club  of  the  A.  A.  A.  S.,  a  friendahip 
was  formed  that  lasttnl  so  lout;  as  both  lived. 

Hut  Dr.  Fli'tcbrr  was  not  an  (*ntomolngist  only-  he  was  quite  aa 
mueh  of  a  botjinist  and  knt*w  plants  prrhaps  4'V<*n  bett(*r  than  he  did 
insects;  while  frw  birds  and  other  animals  nf  his  (*ountry  were  anfani* 
iliar  to  him.  He  luvtd  nature  in  all  its  aspcrts  and  his  ol)servati4»na 
in  the  fifid  were  aiMMiral**  and  reliable. 

A  eharaet(*ristie  f(*aturt*  in  his  make-up  was  his  ability  to  inapire 
enthuKiasm  and  to  varry  roiivirtioii.  PtMipb*  believed  him  and  in  him, 
and  he  justified  their  faith.  No  one  less  able  than  he  could  ha%*e 
accomplislKMl  in  Canada  the  work  that  he  did.  ami  the  extent  of  that 
work  ean  seareely  be  appr«M*iat4'd  by  any  one  who  has  nt>t  followed  it 
step  by  step.  In  lss7  he  beeiune  officially  what  he  had  Iieen  practi- 
cally for  sonif  time  bt*i*ore.  Kntomtilogist  and  Botanist  to  the  Ilomin- 
ion.  and  his  tirriti»ry  extended  from  Nova  Seutia  to  Vancouver,  with 
all  the  probli  ins  that  sneh  a  range  opened  up. 

Aiui  wliile  demands  upon  bini  increased  as  the  Experimental  Farm 
developed,  assist  a  nee  was  ijiven  slowly  until  b(*  earried  a  burden  that 
ean  never  ai^ain  be  iinposi-d  upon  any  one  nnin.  Fleteher  waa  nerer 
n  systeinatist  and  bis  uorks  are  laredy  in  bis  oHieial  re]Mirta  and  in 
the  publieatmiis  t  r  til*.  Kntoninliiirii«aI  SiM'it*t\  of  Ontario.  Coniierva- 
live  jiluays.  be  w.in  never  baekward  in  adopt iiii;  appn>ved  practice. 
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He  made  haste  slowly  and  feared  only  to  do  that  which  might  weaken 
the  faith  of  his  constituency  in  his  honesty  and  the  effectiveness  of  the 
practice  recommended.  His  idea  was  to  prove  all  things  first  and, 
so  far  as  possible,  recommend  only  from  personal  experience.  The 
justification  of  his  course  so  far  as  his  constituency  is  concerned  is 
the  universal  respect  and  regard  in  which  he  was  held  from  Atlantic 
to  Pacific.  He  encouraged  collectors  and  students  always  and  every- 
where to  the  full  extent  of  his  ability;  he  assisted  in  founding  such 
organizations  as  the  Ottawa  Field  Naturalist's  Club,  and  served  as  an 
officer  in  associations  of  all  kinds.  He  was  for  a  time  Secretary  and 
Treasurer  of  the  Royal  Society  of  Canada,  and  in  the  Entomological 
Societies  in  the  United  States  he  has  presided  over  the  Association  of 
Economic  Entomologists  and  the  Entomological  Society  of  America. 

It  is  the  function  of  others  more  closely  associated  with  him  to  give 
biographical  details  and  lists  of  papers :  the  present  is  a  tribute  to  the 
man  and  his  work. 

Dr.  Fletcher  was  born  ^larch  28,  1852,  at  Kent  in  England,  and 
died  November  8th,  at  Montreal,  Canada,  leaving  a  widow  and  two 
daughters.  j.  b.  Smfth. 

WILLIAM  HARRIS  ASHMEAD 

We  regret  to  note  the  decease  of  Dr.  Wm.  H.  Ashmead  at  St. 
Elizabeth's  Hospital,  Washington,  D.  C,  on  October  17.  Dr.  Ash- 
mead in  his  earlier  days  was  deeply  interested  in  economic  ento- 
mology, while  his  labors  of  recent  years  have  given  him  a  command- 
ing position  among  Hymenopterists.  His  numerous  determinations 
have  been  of  greatest  value  to  all  economic  workers.  The  general 
esteem  in  which  he  was  held  is  admirably  expressed  in  the  following 
resolutions  : 

Whereas,  The  Entomological  Society  of  Washington  has  lost  by 
death  its  former  president,  William  Harris  Ashmead;  and 

Whereas,  Doctor  Ashmead  was  one  of  the  oldest  members  of  the 
Society  and  had,  by  his  extraordinary  activity  and  genius  in  entomo- 
logical investigations,  especially  of  a  systematic  character,  contributed 
very  greatly  to  the  interest  of  the  meetings  of  the  Society  and  to  the 
importance  of  its  publications;  and 

Whereas,  His  warm-hearted  enthusiasm  and  his  kindly,  helpful 
character  had  brought  him  to  occupy  a  high  place  in  the  affections  of 
all  of  the  members  of  the  Society ;  therefore,  be  it 

Resolved.  That  in  the  death  of  Doctor  Ashmead  the  Society  has 
suffered  a  very  great  loss ;  that  the  field  of  systematic  entomology  has 
been  deprived  of  one  of  its  most  prominent  workers,  and  that  the 
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development  of  that  branch  of  science  not  only  in  this  country  but 
throughout  the  world  will  l)e  retarded  by  his  untimely  end ;  and  be  it 
further 

Kisolvul,  That  the  members  «f  the  Society  who  loved  and  admired 
him  will  always  profit  by  the  memory  of  his  indefatiftable  energy  and 
his  untirin<r  effort  to  brinff  order  out  of  the  chaos  of  dcs(>ribed  and 
und(»scrilMHl  forms;  be  it  further 

KiS'tlvnl,  That  a  committee  be  ap|M)inted  to  pn'pare  a  sketch  of 
Doctor  Ashmcad*s  life  (including  bibliography)  for  publication  in 
the  Proceedings  of  this  Society,  and  that  copies  of  these  reaoiationa 
be  sent,  with  an  expri*s8ion  of  sincere  sympathy,  to  his  family. 

L.    O.    HOWABO. 

Washington.  I>.  (\.  Oi*tober  19,  1908.  E.   A.  Schwabk. 

N.  Baxeb. 

ALEXANDER  CRAW« 

With  the  death  of  this  remarkable  man  i)aMses  away  another  prom- 
inent figure  from  the  horizon  of  American  horticulture  and  economic 
entomolog}'.  Few  economic  entomologists  are  better  known  and  no 
one  more  favoralily  than  was  he  during  his  life  work.  Few  entomo- 
logical workers  passc>d  through  (.'alifomia  without  seeking  out  and 
making  his  personal  ac(|uaintance,  and  all  were  charmed  with  the  man. 
His  unvarying  amiability  has  won  for  him  a  lasting  abmle  in  the  heart 
of  every  one  that  knew  him.  By  t*arly  training  a  capable  and  suc- 
cessful horticulturist,  bis  indtmiitablc  love,  for  plant  life  later  led  him 
to  fonn  the  vanguard  of  a  fi^'ht  again.st  horticultural  enemiea  on  a 
scale  that  was  never  undertaken  before. 

AlexandtM'  (Yaw  was  born  in  Ayr.  S<*otland.  August  3.  1850.  In 
1S73  he  emigrated  to  California  and  after  a  two  years'  residence  in 
San  I)iegi».  moved  to  Los  Angeles,  where  he  tcHik  change  of  the  famous 
Wolfskin  orange  grove.  His  early  training  sttNul  him  in  giN»d  stead 
in  the  early  days  of  California's  growth  as  a  horticultural  cent4*r. 
His  authority  in  matters  h«)rtieultural  was  never  questioned  and  his 
advice  ever  eatrerly  sought.  Prew^ntly  Ivcnja  purvhasi.  which  had  pra- 
eedeil  his  arrival  in  (*alifornia  l)y  alxait  five  years,  threatened  the 
destrueti<in  <»f  the  citrus  industry.  It  is  diflieult  to  determine  at  pres- 
ent who  start*-*]  tht>  nioviMiient  which  culminated  in  the  introduction 
of  Sovius  mnlihalis  from  Australia  into  (California  by  Al!>ert  Koebde 
in  \hS>.  Hut  it  is  (M'rtain  that  Mr.  (Vaw  was  a  powerful  factor  in 
that  ninvriiifiit  Never  in  our  e4»nversati(m  in  the  office  did  he  credit 
himself  with  the  eonspieuous  rnle.  yet  it  is  (piitc  evident  to  me  that 
his  eonstaiit  auitatinu  of  the  matter  before  the  (*alifornia  horticultural 

'llnw.  Kilt.  S«.r.  I'n-'.  LM'4  2fi.  IHOK. 
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organizations,  and  the  incessant  pressure  he  brought  to  bear  by  means 
of  these  upon  authorities  in  Washington  was  to  a  considerable  degree 
responsible  for  Koebele's  victorious  mission.  Once  victory  was 
achieved  and  that  so  completely  and  in  such  an  unusual  manner  he 
was  possessed  with  the  idea  of  controlling  all  horticultural  insect  pests 
by  means  of  their  natural  enemies. 

About  1890  he  was  prevailed  upon  to  accept  the  office  of  inspector 
and  entomologist  under  the  California  State  Board  of  Horticulture, 
a  line  of  work  not  previously  undertaken  anywhere  and  in  which  he 
spent  the  remainder  of  his  life.  Always  kindly,  yet  always  firm  in 
the  performance  of  his  duty,  he  stood  for  fourteen  years  like  a  rock 
at  the  Golden  Gate  and  jealously  guarded  his  adopted  state  from  hor- 
ticultural pests  of  the  world.  All  opposition  he  swept  aside  with  a 
smile,  without  making  a  foe  or  losing  a  friend.  He  was  a  keen  ob- 
server, so  that  by  1891  we  find  him  not  only  familiar  with  the  com- 
mon garden  and  orchard  pests  but  describing  a  species  of  his  favorite 
group,  Hymenoptera  Parasitica  (Coccophagus  [=AspidioUphagus] 
citrinus,  Bull.  57,  California  State  Board  of  Horticulture,  1891).  His 
writings  are  not  profuse,  and  are  confined  almost  entirely  to  periodical 
reports,  in  which  he  aimed  principally  to  enlighten  his  horticultural 
readers  on  their  insect  problems  as  he  viewed  them.  In  Bull.  4,  Tech. 
Ser.,  Division  of  Entomology,  U.  S.  D.  A.,  he  published  a  list  of  the 
Coccidae  which  he  found  in  course  of  inspection  at  San  Francisco.  A 
number  of  species  and  varieties  named  Crawii  may  be  observed  in 
catalogues  of  this  family. 

In  1904  he  was  induced  to  enter  the  service  of  the  Hawaiian  Board 
of  Agriculture  as  Superintendent  of  Entomology  and  Inspector.  This 
office  he  filled  in  the  same  efficient  manner  that  he  had  carried  on  the 
work  in  California,  proving  of  great  benefit  to  Hawaii  in  the  exclusion 
of  dangerous  insect  pests,  and  resulting  in  a  better  quality  of  fruits 
and  vegetables  being  shipped  here.  His  devotion  to  duty  had  the  bet- 
ter of  discretion,  so  that  when  on  October  11,  1907,  he  was  overtaken 
by  the  serious  illness  which  on  June  28,  1908,  terminated  his  life,  it 
was  largely  the  result  of  overwork. 

Jacob  Kotinskt. 

FRANCIS  HUNTINGTON  SNOW 

We  regret  to  record  the  death  on  September  28,  of  Dr.  F.  H.  Snow, 
for  many  years  head  of  the  Department  of  Entomology  and  Chan- 
cellor of  the  University  of  Kansas  from  1889  to  1901.  A  more  fitting 
notice  of  Dr.  Snow  and  his  work  will  appear  in  a  subsequent  issue. 
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RevieiTvs 

Arsenical  Poisoning  of  Fruit  Trees,  by  Wiluam  T.  Hkaddkk, 
Colorado  Agricultural  Exporiment  Station,  Bulletin  131, 1908,  p.  1-28. 

This  bulletin  is  of  particular  interest  to  entomologists,  since  the  writer  rab> 
mits  evidence  showing  that  under  certain  conditions  at  least,  repeated  applica- 
tions of  arsenical  iwisons  may  result  in  serious  Injury  to  the  trunks  and  roots 
of  fruit  trees.  It  is  probable  that  the  injuries  from  arsenical  applicatloiis 
recorded  by  the  author  have  been  caused,  in  large  measure,  by  the  alkaline 
elements  of  Colorado  soils  reacting  upon  the  arsenical  compounds  and  produc- 
ing combinations  deleterious  to  the  welfare  of  the  trees ;  nerertheless  the  siib> 
ject  is  one  of  much  importance  to  all  economic  entomologists  and  tliere  sboUld 
be  a  careful  watch  for  the  appearance  of  any  such  trouble  In  other  sections 
of  the  United  States. 

The  CaUlpa  Midge,  by  H.  A.  GtOSSArd,  Ohio  Agricultural  Experi- 
ment Station,  Bulletin  197,  1908,  p.  1-12. 

The  life  history  and  work  of  Cecidomyia  cataJpae  Comst  Is  discussed  In 
detail.  The  author  recommends  cultivation,  fertilization  and  close  plantlna 
in  order  to  overcome  in  a  large  measure  injuries  by  this  midge.  He  prorl- 
sionally  advises  the  application  of  kalnlt  in  May  and  June  for  the  destmctloo 
of  the  larvie  in  the  soil.  The  value  of  this  bulletin  is  greatly  Increassd  by  an 
excellent  series  of  original  illustrations. 

The  California  Grape  Root  Worm,  by  H.  J.  Quayle,  California 
Agricultural  Experiment  Station.  Bulletin  195,  1908.  p.  1-26. 

This  is  a  detailed  ai't'uunt  of  the  Euroi)ean  AdojruM  obncurus  Linn.,  a  species 
working  in  a  very  similar  manner  to  the  eastern  gra|)e  root  worm,  Fidim  vM' 
cida  Walsh.  The  life  hiHtory  and  habitM  of  this  insei't  are  given  In  detail  and 
the  value  of  the  publication  is  uuirh  enhanced  by  a  fine  series  of  original 
illustrations.  Remedial  nieaRurcH  advised  by  the  author  are  deep  cultlration 
for  the  destrutrtion  of  puiMP,  the  application  of  a  strong  arsenical  spray  for 
destroying  the  beetU^s  or  tlie  employment  of  a  beetle  catcher. 

The  Grape  Leaf  Hopper,  by  H.  J.  Quayle,  California  Agricultural 
Experiment  Station,  Hulletin  198,  1908,  \h  177-216. 

This  is  an  extended  biologic  and  economic  discussion  of  TtfpMocpbm 
Bay,  illUHtrate<l  tiy  an  exi-ellent  series  of  original  figures.  The  author 
dudes  that  the  iiioMt  Matisfactor>'  method  of  controlling  this  species  Is  hy  th^ 
use  of  a  tk-retMi  cat;e.  a  wire  covered  device  especially  adapted  for  the  captors 
of  lt»af  ho|)|HTH. 

Fumigation  for  the  Citrus  White  Fly  as  Adapted  to  Florida  Cosi* 
ditions,  by  A.  W.  Mokkiij..  I'.  S.  Department  of  Agriculture,  Bur. 
Ent.  Bulletin  HI  p.  1-7:5. 

This  bulletin  giV4>H  the  results  obtained  from  two  winters  of  experlmsntatkMI 
on  the  white  fly  in  Florida.    There  is  an  extendetl  discussion  of  the  < 
and  <>hemi(*al8  ne^'essary  to  obtain  g«»od  results.    The  deeiTlption  of  the  ( 
ment  and  its  method  of  oiHTatlou  is  exc^eedingly  helpful.    The  large  ■■***init  at 
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data  condensed  in  a  series  of  tables  affords  an  excellent  basis  for  estimating 
the  dosage.  The  work  of  the  past  two  .vears  has  demonstrated  the  practica- 
bility' of  solving  this  big  insect  problem  of  Florida  and  other  citrus  districts 
on  the  Gulf  coast.  The.  practical  value  of  the  bulletin  is  greatly  increased  by 
the  excellent  series  of  original  illustrations.  It  can  not  but  prove  of  great 
service  to  citrus  growers.  The  author  is  to  he  congratulated  upon  having 
covered  the  subjeit  in  such  a  comprehensive  manner. 

A  Few  Orchard  Plant  Lice,  by  C.  P.  Gillette  and  E.  P.  Taylor, 
Colorado  Agricultural  Experiment  Station,  Bulletin  103,  1908,  p.  1-48. 

This  bulletin  gives  in  concise  form  the  results  of  extended  observations  and 
exi>erimentation  upon  a  number  of  the  more  injurious  plant  lice  occurring  in 
orchards.  Two  well  executed  colored  plates  constitute  an  extremely  valuable 
addition  to  this  publication.  The  life  history  notes  and  the  results  secured 
with  various  insecticides  will  be  especially  valuable  to  the  entomologist.  An 
abbreviated  edition  of  this  publication  without  the  colored  plates  has  been 
Issued  by  the  station  as  Bulletin  134. 

The  European  Elm  Scale,  by  Samuel  B.  Doten,  Nevada  Agricul- 
tural Experiment  Station,  Bulletin  65,  1908,  p.  1-34. 

This  bulletin  gives  a  detailed  biological  account  of  Oossyparia  spuria  Mod. 
based  on  original  observations.  Its  value  is  greatly  enhanced  by  excellent 
reproductions  from  an  extensive  series  of  enlarged  photographs  and  numerous 
drawings  showing  structural  details.  Experiments  with  lime-sulphur  wash, 
kerosene  emulsion  and  scalecide  are  discussed,  the  last  named  apparently 
giving  the  best  results,  though  the  author  inclines  strongly  to  recommend 
thorough  spraying  with  a  forcible  Jet  of  water  just  before  the  leaves  begin  to 
show  and  again  in  June  before  the  young  scale  insects  appear.  This  bulletin 
is  an  important  contribution  to  our  knowledge  of  this  pest. 

A  Contribution  to  Our  Knowledge  of  Insecticides,  by  C.  T.  Mc- 
Clintock,  E.  M.  Houghton  and  H.  C.  Hamilton.  A  Reprint  from 
the  Michigan  Academy  Sci.  10th  Report,  1908,  p.  197-208. 

This  pai)er  records  the  re.sults  obtained  in  a  very  suggestive  attempt  to  stan- 
dardize the  insecticidal  properties  of  a  number  of  contact  insecticides  and  to 
show  the  relationship  existing  between  insecticidal,  germicidal  and  toxical 
values.  The  authors  conclude  that  there  is  not  any  close  connection  between 
the  three  and  urge  the  importance  of  establishing  standard  tests  for  the  accu- 
rate comparison  of  insecticides.  They  found  in  their  work  that  the  common 
liedbug  was  a  most  satisfactory  insect  for  making  comparative  tests.  They 
state  that  chemical  standardization  of  contact  insecticides  is  at  present  im- 
iwssible,  since  ti^o  substances  having  essentially  the  same  chemical  composi- 
tion may  vary  enormously  in  their  insecticidal  values.  It  is  to  be  hoped  that 
this  paper  will  stimulate  other  investigations  along  similar  lines. 

Fungous  Diseases  of  Scale  Insects  and  White  Fly,  by  P.  H.  Rolfs 
and  H.  S.  Fawcett,  Florida  Agricultural  Experiment  Station,  Bulle- 
tin 94,  1908,  p.  1-17. 

Climatic  conditions  In  Florida  are  onusualiy  favorable  for  the  development 
of  fungous  diseases.    The  authors  have  in  this  bulletin  given  brief  popular 
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accounts  of  seTeral  beneficial  fnngl  living  at  tbe  expense  of  scale  Insects  and 
white  fly.    This  bulletin  contains  an  excellent  series  of  original  tlhistnitloBS. 

Hawaiian  Honeys,  by  D.  L.  VanDine  and  Aucb  R.  Thompson, 
Hawaii  Agricultural  Experiment  Station  Bulletin  17,  1906,  p.  1-21. 

This  is  a  study  of  the  physical  and  chemical  composltiOQ  of  Hawaliaa 
honeys  in  an  effort  to  establish  some  standards  for  comparison  with  Ikmisjs 
from  other  parts  of  the  world. 

Dipping  of  Nursery  Stock  in  the  Lime-Sulfur  Waih,  by  P.  J.  Pa»- 
BOTT,  H.  E.  HoDOKiss,  W.  J.  ScHOENE,  Ncw  York  Agrieaharal  Ex- 
periment Station  Bulletin  302,  1908,  p.  175-202. 

The  results  of  a  series  of  experiments  are  given  In  some  detail,  tha  antliors 
concluding  that  the  dipping  of  nursery  stock  in  the  standard  llma^olphsr 
wash  for  the  purpose  of  destroying  San  Jos4  scale  Is  of  donbtfol  Talna.  Tliqr 
advise  the  fumigation  of  trees  with  hydrocyanic  add  gas. 

Some  Destructive  Shade  Tree  Insects,  by  F.  L.  Washbubk,  Minne- 
sota Agricultural  Experiment  Station  Press  Bulletin  33,  p.  1^32. 

This  bulletin  gives  summarized,  practical  discussions  of  a  number  of  tbe 
more  Injurious  Insects  affecting  shade  tree^,  remedial  measores  recelTtef 
special  attention.  The  bulletin  Is  printed  on  an  exi*ellent  grade  of  paper  and 
the  large  serliHi  of  original  lllustratious  i^ome  out  in  a  most  gratl^flng  nuuuw. 

Insects  and  Diseases  of  VegeUbles,  by  Melville  Thubsion  Gook 
and  William  Titus  IIorne,  Estacion  Central  Agronomiea  de  Cuba, 
Bulletin  12,  1908,  p.  3-28. 

Brief  illustrated  accounts  of  a  number  of  injurious  Insects  and  fongoiis  dla- 
eases  affecting  various  vro\*n.  Tlic  value  of  this  bulletin  Is  greatlj  Increased 
by  a  number  of  i^nx-css  illuHtrutiniiH,  Muiie  of  which  are  susceptlbla  of  coosid- 
erabie  improvement. 

Injurious  Insects,  hy  Fabian  CfARCiA,  New  Mexico  Agricolturml 

Experiinent  Station  Bulletin  fJH.  1908.  p.  ^ -{]:]. 

This  bulletin  notices  a  lar^e  iiunil»er  of  tlie  more  injurious  Insects  and  Is 
def(iguc><l  in  imrticular  to  iii«>«>t  tlit*  nt'ttls  of  gardeners,  fruit  growars  and 
farmers.  It  is  illustratcMl  by  nunieroiis  <  uts.  nioHt  of  them  lielng  reprodoctloiia 
fn>m  various  (*ntoiiiol(»Ki<'iiI  ptililicationM. 

Some  Insect  Enemies  of  Garden  Crops,  hy  K.  I.  SMrrn,  North  Cmt- 

olina  Atrri«ultnral  Experiment  Station,  Bulletin  197,  1908,  p.  1-64. 

This  buli«*tiii  iiac^tstM  nf  l)rirf  iMimoniir  llltistratcil  ao^ounts  of  a  large  nimi* 
ber  of  injurious  inmits.  Inmh^  es|>«M'iali.v  mlapteil  for  the  use  of  gardsoefa> 

Caterpillars  Injuring  Apple  Foliage  in  Late  Sununer.  by  B. 
DwniiiT  Sam»kr.^>n.  New  Hampshire  Agricultural  Experiment  Sta* 
tion.  Hulletin  VMl  11K)S.  p.  207-2LN. 

This  bulletin  t^msists  of  a  seri«w  of  |N»puiar  e«i»noniic  aixxiunts  of  a  aaoibar 
of  the  nion*  injurious  li*af  fe<««leni  isfurring  in  late  stimmer.     It  Is  adflUmbljr 
'lastmteil  hy  a  H4>rif*fi  of  m^wtly  original  flgunm. 
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Current  Notes 

Conducted  by  the  Affociate  Editor 

Professor  John  Bernard  Smith,  state  entomologist  of  New  Jersey,  passed 
his  fiftieth  bjrthday  November  21.  A  fortnight  prior  he  confided  to  a  friend 
that  he  proposed  to  celebrate  the  event  by  calling  a  special  meeting  of  the 
Brooklyn  Entomological  Society,  of  which  he  has  always  been  an  active  mem- 
ber, and  entertaining  them  at  dinner,  a  surprise  party.  The  news  leaking 
out,  action  was  taken  by  the  three  societies  of  the  Metropolitan  district, 
Brooklyn,  New  York  and  Newark.  A  Joint  committee  arranged  a  surprise  for 
Professor  Smith  at  a  dinner  given  in  his  honor  at  the  Imperial  Hotel,  Brook- 
lyn, on  the  evening  of  his  birthday. 

Fifty  entomologists  assembled.  Charles  W.  Leng,  president  of  the  New 
York  Entomological  Society,  acted  as  chairman  of  the  meeting.  R.  F.  Pear- 
sail,  president  of  the  Brooklyn  Entomological  Society,  and  H.  Wormspacher, 
president  of  the  Newark  P^ntomological  SoiMety,  assisted.  E.  L.  Graef,  the 
veteran  Brooklyn  lepidopterist,  acted  as  toastmaster.  A  silver  loving  cup, 
the  gift  of  individual  members  of  the  three  societies,  was  presented  with 
fitting  remarks  by  C.  H.  Rol>erts,  the  authority  on  aquatic  Coleoptera,  who, 
with  Professor  Smith,  is  a  charter  member  of  the  Brooklyn  Society.  A 
stein,  capacious  enough  for  a  draught  by  all  those  present,  was  sent  by  Dr. 
R.  Ottolengui,  the  monographer  oX  Piusia. 

Among  those  present  were  Dr.  Henrj-  Skinner  and  Mr.  Daacke  of  the 
Feldman  Social.  Philadelphia;  Prof.  R.  C.  Osbum  of  Columbia  University; 
F.  A.  Lucas,  chief  of  the  museum  of  the  Brooklyn  Institute  of  Arts  and 
Sciences;  Wni.  Heutenmuller  and  Mr.  Muehler  of  the  American  Museum  of 
Natural  History;  E.  B.  Southwick,  entomologist  of  Central  Park;  Edward 
Moore,  Brooklyn  city  entomologist;  L.  A.  Best,  president  of  the  department 
of  entomolojjy  of  the  Brooklyn  Institute;  G.  I*.  Engelliardt,  curator  of  the 
Brooklyn  Children's  Museum;  Rev.  J.  L.  Zabrlskie,  Geo.  Franck,  Jacob  Doll, 
lepidopterist  of  the  Brooklyn  Museum,  and  J.  J.  I^vlson,  forester  of  Pros- 
pect Park.  The  New  Jersey  Agricultural  Experiment  Station  was  repre- 
sented liy  J.  A.  Grossbei'k,  E.  L.  DIckerson  and  11.  H.  Braehnie. 

Letters  of  congratulation  came  from  Dr.  L.  O.  Howard,  Washington;  Dr. 
E.  P.  Felt,  Albany;  Prof.  W.  M.  Wheeler,  Harvard  University;  Karl  Fuchs, 
San  Francisco;  Prof.  J.  H.  Comstock,  Cornell  University;  Dr.  William  Barnes, 
Illinois,  and  many  others. 

The  occasion  was  most  pleasurable  to  all  and  Professor  Smith  was  forced 
to  admit  that  the  testimony  of  his  loving  friends  almost  compensated  for  the 
crossing  of  the  fiftieth  year  mark. 

A.  II.  Kirkland,  Superintendent  for  Suppressing  the  Gyp.<*y  and  Brown  Tall 
Moths,  has,  we  learn  through  the  press,  resigned  his  position  on  account  of  111 
health.  Mr.  Kirkland  has  been  a  most  conscientious  otticial  and  we  feel  that 
his  resignation  means  a  serious  loss  to  the  Commonwealth  of  Massachusetts, 
since  It  will  be  very  difficult  to  fill  the  position  he  has  made  vacant. 

Prof.  Glen  W.  Herrick  has  resigned  the  office  of  State  Entomologist  of  Mis- 
sissippi and  accepted  the  position  of  State  Entomologist  of  Texas.  Address, 
College  Station,  Texas. 
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Mr.  R.  W.  IInrne<l.  who  was  Assistant  Entoniolofclst  under  Prof.  Herrlck* 
has  been  placed  in  charge  of  the  entomological  work  in  MisHlsslppL 

Prof.  C\  E.  ChauibliHs  has  resigned  as  State  Entomologist  of  Soatb  Carolina 
and  has  accepted  a  i»osition  with  the  Bureau  of  Plant  Industry,  United  Statos 
Department  of  Agriculture.  He  will  have  charge  of  rice  Investlgatloiis.  Ad- 
dress, Washington.  1>.  C.  ^ 

Dr.  E.  V.  Wilcox,  who  had  charge  of  preimring  data  on  entomological  pab- 
lications  for  the  Kxi)eriment  Station  Record,  has  been  appointed  Director  of 
the  Hawaiian  Agricultural  Experiment  Station  at  Honolulu,  HawalL  He  is 
now  in  charge  (»f  the  work  there. 

Mr.  W.  A.  Hooker  of  the  Bureau  of  Entomol(>g>'  is  now  In  charge  of  the 
work  formerly  carrie<l  on  by  Dr.  Wilcox  for  the  Office  of  Experiment  Stations. 
Address,  Washington,  D.  C 

I^of.  C.  K.  Adams.  Pr(»fessor  of  E!ntomolog>'  at  the  University  of  Ariunsaa, 
has,  In  addition  to  his  present  duties,  been  made  Acting  Director  of  tbe  Agri- 
cultural Kxiieriment  Station  and  Acting  Dean  of  the  College  of  AgrUmitnre  of 
that  Institution,  vice  Prof.  W.  G.  Vinccnheller,  resigned. 

Mr.  H.  I^  Viereck  lias  a<*«*epted  a  iM>sition  as  Entomologist  for  tbe  Parlce« 
Davis  Company*,  Ik*troit.  Mich. 

Mr.  Jacob  Kotlnsky  has  been  ap|N>lnted  Hu|>erintendent  of  Entomolocj  by 
the  Boanl  of  (V»miniHsioners  of  Agriculture  and  Forestry  of  Hawaii.  Tbe 
IKMiltion  was  made  vacant  by  the  death  of  Alexander  (Yaw. 

Mr.  I>.  H.  Kiiliiis  has  Ihh'U  ap|N>inted  assistant  InsfHH'tor  under  Mr.  Kotln- 
sky. 

Mr.  (fcorgc  ii.  Aliisl«M\  a  graduate  of  the  rnlvcrsity  of  Minnc*sota,  and  Mr. 
T.  I>.  rrbahns.  a  gnuhinte  of  the  (V»lorailo  Agri<Miltiinil  (Nillege,  are  now  em- 
ployed by  the  I(iir(>:iu  of  Kiitoinology  as  SiKN'ial  Fichl  Agents  and  are  working 
on  iiiset'ts  whirh  afr»M(  <i»rcjil  and  forage  crops. 

Mr.  J.  H.  <;arret.  AKsnciatc  Kiitoin4>logiHt  of  the*  I/»uiHiana  Agricultural  Ex- 
[KTimcnt  Station  at  Baton  KnnK«>.  has  bei'u  ap|M>int(*il  .Vssiatant  Director  of  tbe 
North  I^Miisiaiia  Agri<ultural  Kxpcrinirnt  Station,  ralliomi.  I^i. 

Pnif.  Carlos  E.  Porter,  eilitnr  Hcvintn  Vhilvmi  tie  HiMtoria  Natural,  C«- 
slila  23r>2.  Santiagt».  Chili,  has  r«tt>utly  written  Dr.  L.  o.  Howard  that  he  is 
anxitius  tf»  s4*<Mir«*  pa|M*rs  pnbliMluil  In  the  la-^t  twelve  or  fifteen  years  on 
Acari,  IiongiM»rns,  rcntip«Nl«>M.  Ilcniiptcra,  .Xlgir.  Fumrl  and  (Yustai'ea.  He 
also  state's  that  sp«ilaiistK  who  may  desire  t4>  ntudy  the  (Collections  in  tbe 
newly  formetl  Museum  of  Valparaiso  will  be  allowetl  to  do  so  under  the  fol- 
lowing conditions:  (a)  S|KNialist  to  retain  duplicates;  (bi  S|wi*iallst  to  return 
one  male  and  one  female  <leterniined :  (c)  8|>e«*iaiist  t(»  send  ty|>ewrlttea  diajc* 
nosis  of  new  s|»<Hi«*s  for  puhlieation  in  the  RciHnta.  One  hundred  separstrs  of 
each  article  will  Im>  fnrnislu'<l. 

An  examination  made  by  Mr.  J.  i\  Oawfonl  of  the  Tnlted  States  National 
Museum  <»f  the  \\«>rk  (»f  the  late  Dr.  W.  H.  Ashmead  brings  out  the  tA<i,  that 
he  has  des4-ribeil  over  5<mi  new  genera  and  over  3.100  new  s|)et*ies  of  insfc*ts. 

.Mailed  DecemlitT  15.  19u8. 
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maggot  398. 
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Argas.  36.  39,  42,  44.  214. 

minlatus,  39,  40.  42,  44,  71. 
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289.  349. 
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Arsenic,  white,  113,  114,  115,  266. 
Arsenical  poisons,  265,  329. 
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Ascleplas,  sp.,  180. 
Ashmead,  W.  H.,  409. 
Asparagus  beetle,  260. 
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forbesi,  163.  300. 
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pemiciOBUS,  146,  147,  149,  153, 
258. 
Aster,  19,  20. 
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e,  154. 


Bacillus  larvA,  103. 

Bagworm,  148,  276. 
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Banks,   Nathan,   213-15. 

Bark  borer,  184. 

Barnacle  scales,  154. 

Bean  leaf  beetle.  148. 
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Butterfly  lanr«,  124. 

Cabbage,  86,  145,  158. 
Calandra  orys«.  152. 
Calosoma,  269. 

frigidum.  209. 

sycophanta,  276,  401. 
Calyptere,  380. 
Camellia  scale.  154. 
Camponotus    herculeaniia.    84.   890. 

891. 
Campsomyia  macellaria,  166. 
Camptobrochus  nebulomis.  807. 
Cane  borer,  162. 
Canker  worms.  59. 
Canteloupe.  176.  180. 
CarabidN.  172.  244. 
Carbolic  acid.  81.  82. 
Ciirlwlineum  avenariua.  184. 
Carbon    liisulphide.    110.    111.    180, 

348. 
Cnrb<»ii  tetrachloride.  110.  Ill,  118. 
Ciirt-eag.  71.  214. 
Carnation.  85.  376.  376. 
Carolina  poplar.  301. 
Carp«*ntor  ant.  290. 
CarptM-apHa  ponionella.  56. 
Castor  lH»an».  217. 
Catab<inibfi   pyrantri.  309. 
Catalpa.  IKO.  IKI.  182. 

bud  niagi^>t.  181.  182. 
CatolatTUft  hunteri.  318.  320. 

innortus.  119.  120.  121. 
Cattlo.  46.  46.  213. 

tick.  3N.  42.  62.  55.  65,  66,  87. 
70.  214.  316. 
Cayenna  tick.  49. 
Cecidobia.  311. 
Cecidomyia  ratalpv.  181.  188. 

rupressi-Hnanawi.  226. 

j«»linsonl.  243. 

negundiniM.  227. 

octOiaris.  19. 

iu'llcx.  18. 
Ci^cidoinyliflip.   1H-21.  399.  4(M). 
riN«n»pla.  paraHit«»j«  of.  293-8tT. 
CiTambycldie.  120. 
CpranitiynibiiiM.  119.  120.  181.  8SL 

<Mi**lininni.   319. 

tyanl<i'P«.  119.  120.  318. 
CVr«tlxo«l»»H.  39-49. 
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Ceratixodes  borealis,  49. 

putuB,  49. 

signatus,  49. 

trifurcata,  148. 
Geroplastes  cirripediformis,  154. 

floridensis,  154. 
Ceylonese  tick,  214. 
Chaff  scale,  154. 
Chalcids.    124,    125.    128.    182,    282, 

283,  342. 
Chalcodermus  eneus,  152. 
Charbon,  155. 
Chermes  cooleyl,  306. 
Cherry  scale,  153,  300. 
Chenopodium,  181,  337. 
Cherry,  84.  85,  86,  89,  148,  361,  362, 

363,  397. 
Chestnut,  314. 
Chilocorus  blvulnerus,  300-02. 

similis,  300,  302. 
Chinch  bug.  187. 
Chinese  scale,  302. 
Chionaspls  furfura,  146,  300. 
Chlorine,  110-12. 
Choke  cherry,  85. 
Cholera,  65. 
Chrysomphalus  flcus,  154. 

obscurus,  154. 

tenebrlcosus,  146,  154,  156. 
Chrysomyla  macellaria.  35. 
Chrysopa,  309. 
Chrysops,  155. 

brunneus.  155. 

itavidus,  155. 

lugens.  155. 

obsoletus,  155. 

pikel,  155. 

vlttatus,  155. 
Cinnamon,  83. 
Circular  scale.  154. 
Citrus  white  fly,  324-325. 
Citrus  plants.  154,  324. 
Clematis,  227. 
Clinorhyncha.  19,  20. 

miliefolii,  19. 
Clove  oil,  83. 

Clover,  20.  191,  297,  298,  299,  367. 
Clover  aphis,  308. 
Clover  hay  worm,  149. 

red,    181.   325.   364,   365,   368. 

sweet,  180,  364. 

white,  178.  180.  181,  325.  364. 
Coal  oil  emulsion.  13. 
Cocclds,  26.  153.  154.  300. 
Coccinella  frigida.  307. 

9-notata.  307. 

monticoln,  307. 

5-notata,  307. 

transversal  is,  307. 
Coccinellids,  160.  302,  307. 
Cockle  burr,  155. 
Cocoanut.  341.  342. 


Codling   moth,    56,    57.    65,    129-40, 
141,   151,   185.   186,   217,   218, 
219,  220,  352-54,  370,  374,  399. 
Coleoptera,  119,  128. 
Colorado  potato  beetle,  153. 
Conotrachelus,  172. 

nenuphar,  154,  374. 
Conradi.  A.  F.,  191-203. 
Contarinla,  225-27. 

agrimonise,  227. 

ananassi.  226,  227. 

clematidis.  227. 

gossypil,  226. 

liriodendri,  226,  227. 

negundlfolia,  227. 

perfoliata,  227. 

pyrivora,  19,  225. 

quercifolia,  227. 

rumlcis,  19,  226. 

setigera,  227. 

sorghicola,  225. 

triticl,  225. 

viollcola,  19. 

virginianise,  227. 
Convolvulus  sp.,  180. 
Cook,  M.  T.,  414. 
Copper  arsenite,  266. 

sulphate.  113,  115,  185.  186,  188, 
208. 
Com,  145,  152,  155,  156,  191. 

bill  bugs,  148. 

ear  worm.  257. 

root  aphis,   14,  81-83. 

root  worm,  14. 
Cotton.   22,   26,   113,    114,   116,    117, 
118,    119,    121,   122.   151.   152, 
153.    155,    180,   233,   234,   236, 
241,  242,  263.  322,  323. 

aphis.  152. 

batting.  328. 

boll  weevil.  14.  52.  56,  83,  91, 
94.  109.  112.  117-22,  244,  261, 
290. 

boll  worm.  14.  257. 

caterpillar.  152. 

plant  lice,  26. 

square-borer.  152. 
Cottony  maple  scale.  17. 
Cowpeas,  52.  152.  153.  155. 
Cowpea  pod  weevil.  152. 
Crab-applo.  85. 
Cranberry   insects.   21. 
Crataegus.  20,  121. 

occidentalis.  365. 
Cratospila  rudibunda.  171. 
Craw.  Alexander,  410. 
Cream.  25. 

Crioceris  asparagi,  260. 
Crude  carbolic  add,  190. 
Cryptus  extremetatis.  124. 
Cucumber,  112,  182,  206,  208. 
Cucumber  beetle.  203-09. 
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Carculio,  186. 

CarcullonldfB.  120,  172. 

Cucorbita  f<etldi8Simii,  180. 

Cultivation  and  insect  attack.  15-16. 

Cutworm,  14. 

Cyanide  of  imtawlum,  348-349. 

Cyla8  formicariuB,  163. 

Cynipid  gall.  126.  227. 

Cynthia,  293. 

Cyprefis,  226. 

Datana  angusii,  145. 

integerrima,   164,  188. 

miniatra,  148. 
Dasyneura,  20. 

flavotiblalia,  20. 

leguminicola,  20. 

iweodacacitp,  20. 

trifolli,  20. 
Davis,  John  J.,  160. 
Dengue,  65. 
Dean,  O.  A.,  333. 
Derniarentor.  46,  46,  214. 

nitenm  37.  40.  42.  43.  46.  47. 

occidentaiia.  35,  46,  72. 

reticulatua,  70. 

variabiliK.  43.  46.  47.  50.  72. 
Deamoris  scapalia.  317,  321. 
Dewberry,  121. 
Diabrotica.  209. 

12-punctata.  162. 

vittata.  91.  148.  209.  262. 
Diaapla  peiitaisona.  268. 

nia».  268. 
Diatrt«  aao'liaralia.  14.  152. 
DIbrachya  bc>uch<«nua.  296. 
Differential  l<M>UMt.  152. 
Digger  waicp.  290.  341. 
Diploald.  20. 
DiploMia  tritlcl.  225. 

viollcohi.  225. 
Doan4>.  R.  W..  341.  342. 
Dock.  226.  325. 

falae-worm.  310. 

yellow.  85.  178. 
Dogs.  43.  46.  47.  48.  50.  214. 
Dog  tick.  38.  47.  70.  214. 
Donkeya.  46. 
Doten.  S.   B..  413. 

Barfll<*8.  155. 

B<*oiMmil<*  eiitoiiiotoglKtM.  proceed- 
ings. \-e>^,  81-159.  169-209: 
pn>gratii.  402-06. 

Eggplant.  85.  255. 

Blaterldie.   172. 

Elm.  147.  150.  180.  189.  206.  282. 
287.  288.  313.  314. 

Elm.  Camperdown.   154. 

Kim.  147.  150.  180.  188.  206.  282. 
260.  280.  281.  282.  284.  285, 
>    288.  329. 


Empoaaca.  142.  143,  144,  399. 

mall,  142-45.  326,  327. 
Enarmonia.  142. 

caryana,  164. 

prunivora,  398. 
Engliah  aparrow,  380. 

walnut  acale,  153. 
Ennomoe  subalgnarloa,  ISO,  SSO. 
Entomological  notea.  149-SO. 

records,  key,  91-101. 

Society     of     Ontario.     Ammal 
Meeting.  397-401. 
Entomologist,  Economic  in  Hiiilmi, 

350-52. 
Epicauta  vittata,  148. 
Epitrimerua,  311. 
Episeuxia  mnuia,  149. 

denticularls,  149. 

lubricalls,  149. 
Epur»a  labilia,  172. 
Eremotylns  macinma.  194. 
Erigeron,  19,  20. 

canadensis,  180. 
Eriophyea,  311. 

acerlcola,  312. 

quadripes,  312. 

r>yri.  397. 
ErIophyldsB.  311. 
Eule(*anlum     nlgrofasciatimi,      146. 

153,  188. 
Bupatorlum  perfoliatum,  997. 
Eupelmus.  125. 
Eup«HKleH  volucrla,  307. 
EupHM^ia  chryaorrhcea,  56.  94S. 
Eur(>p<*aii  ant.  introduced,  997-St. 

caMtorbean  tick.  35,  70.  79. 

chalcid  (ly.  125. 

fruit  scale.  153. 

israin  aphla,  308. 
Eurytonia.  121.  321. 

tyi«Klennatis.  119.  121,  318.  919. 
EvarthniM  aiMlaiia.  244. 

Fall  army  worm.  152. 

(*anker  worm.  313,  314. 

web  worm.  154.  188. 
Faiae-mallow.  85. 
Fw^  stuffs.  25. 
Felt.  E.  P..  18-21.  148-50.  9U.  tlT. 

243.  276.  280.  930,  949-M. 
Femald.  H.  T..  265-67. 
Fidia  viticida.  149.  175. 
Flga.  26. 
FiilariaidM.  65. 

Florliila  florinir.  var.  camelllai,  lii. 
Fire  anta.  122.  339. 
Fish  oil  Miap.  184.  190. 
Flax  seed.  217. 
Fk*as.  38.  65.  66. 
Flet4*her.  James,  408. 
Hour  moth.  17. 
F^irbtm.  8.  A..  81-83. 
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Forest  Insects,  343-48. 
Formalin,  81,  82.  103. 
Formica  saDguinea.  290,  291. 
Formicidflfe,  290,  292. 
Fo88orial  wasps.  290. 
Foster,  E.,  289-93. 
Foul  brood,  American,  103. 

|]ll[r.tkf  ail.     103. 

Fowls.  38,  39,  40,  44,  50,  67,  214. 

Fowl  tick,  38,  40,  44,  71. 

Fnjst  H.  U  3&0-52 

Funglelfles,  218,  224. 

FuiimiB  d1aeaf«e«,  110.  129.  140,  157, 

15S. 
Fusiform  maple  gall,  312. 

Galerucella    luteola,    147,    150,    260. 
280,  2S1. 

vlbuTDl,  2S!,  282. 
Garcia.  Fabian,  414. 
Garden  web-worm,  152. 
Gasoline,  171. 
Gelatine,  158. 
Gillette,  C.  P.,  176-81.  302-10,  359- 

69.  413. 
Gipsy  moth.  9.  21.  59,  109.  159,  267; 

275-76,  814,  339,  401. 
Girault,  A.  A.,  3TH)-02. 
Gladioli,  330. 
Gloomy  scale,   154. 
G.     losM^fna     palpal  Is,  66. 
Glyi-errli(zn    lepidota,   178.   181. 
GlyptamorpHa  rugator,  317. 
Ooat«i,  43.  47, 

Gossard,  H.  A..  181,  182.  183-91,  412. 
Grain  lous^.  191. 

Grape.  154,  175.  180.  183,  187.  188. 
190,  201,  400. 

berry  worm.  187. 

b]o$uM>i)t  midge.  243. 

leaf  hopi)er,  182-83. 

root  worm.  149,  175. 

?^rn|i|x^ni^iit#;.  154. 
Grrxs^   20,  SI,    149.  337.  375.  376. 
GrfiBshopper.  14, 
GrriiiH  mltt\  notes  on,  375-77. 
Grentf*r  elm  leaf  beetle.  147. 
Green  apple  aphis.  303. 
Green-head  hors<*fljr.  155. 
Greenhouse  white  fly,  1S8. 
Green  striped  mitple  worm.  150. 
Green  peach  aplii^,  83-91. 
Grlndttla  ffquarroaa,  321. 
Guanas,    171. 
Gulf  coast  tick,  43,  49.  55. 

Hemaphysalls,   39,    40.   42,   45.   46. 
47. 

chordellls,   47. 

leachi,  35.  47.  70,  71,  214. 

leporis  palustrls,  40,  47. 
Hflpmatobia  serrata.  155. 


Hemoflagellates,  215. 
Hamilton,  H.  C,  413. 
Harlequin    c*abbage    bug,    153,    255. 

257. 
Harrisina   amerlcana,   154. 
Hazel.  20. 

Headden,  William  T.,  412. 
Headlee,  T.  J.,  203-09,  333. 
Heartwater,  70-73.  214. 
Heliophila    nnipttnria.    148,    354.      . 
Hellothis    obsoleta.    145,    151.    257, 

258. 
Hemerocampa  leucostlgma,  145.  150. 

276. 
Hen  flea,  355-58. 
Herrera,  A.  L..  17.  169-74. 
Herrick,  Glenn  W.,  355-58. 
Hessian  fly.  14.  19.  61.  187. 

Hrit-ltn  iiiiiijii    i^iiiUviUn,    laO. 

H**xamerfM*^ni    hrasUieiiJilfi,    172. 
HI^Hirhi   f>VT*M.   216. 
Hickory,  19,  20,  216,  314. 

bark  beetle,  347. 

twig  ginlliT  154. 
HindH,  W  E„  91-101. 
Hippodainla  eonvergenft.  307. 

sinuatn,  307. 
Hitchings,  E.  F.,  334. 
Hodgkiss,  H.  E.,  375-77,  414. 
Homalota.  172. 
Honey,  25.  102. 

plants,  list  of.  191-202. 
Honey-dew.  26.  87. 
Hooker.  W.  A.,  34-51.  65-73. 
Hop.  179.  325. 
Hopkins.  A.  D..  343-48. 
HormomySii,  19.  20. 

rrntfrglfolbi.  20. 
Harne.  W.  T.,  414. 
Honifly,  155. 
Horsefltes,   155. 
Horses.  40.  45.  46,  47. 
Horseweed,  20. 
Hortlcnltarnl  inspectors*  report,  220 

-24. 
Houghton.  E.  M.,  413. 
Houghton.  C.  O.,  216-17.  297-300. 
Household  insects.  51. 
Houser,  J.  S.,  334. 
Human  tick  fever.  67.  71. 
Hunter.  W.  D..  51-55.  117. 
Howard.  L.  O..  281-89.  335. 
Hyalomma.  39. 

fpgyptlnm.  38.  72.  214. 
Hydrocyanic  acid  gas.  111.  188,  348. 
HydrcBcia  nitela.  148. 
Hymenoptera.  23.  123.  124.  127.  128. 

290. 
Hyphantria  cunea,  154. 
Hypocllnea.  293. 

humllis,  22,  292. 
Hypsopygia  costalis.  149. 
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Ichneumon,  124,  125-28. 
Ichneumon  cyaneos,  125. 
'  Imported  grape  flea  beetle,  175. 
Inseoticide,  legislation,  224. 
InRec*t8,   defKTiption  of  rearing  de- 
vices. 267-26». 
Insects  of  the  season.  145. 
Insects,  common  names,  209-213. 
Irldomyrmex.  293. 

anRlis.  30.  38. 

dlsftertltufi.  30. 

humlllK.  21-34.  152.  262.  289-93. 

Inlquus.  30. 

keltell.  30. 

malleus,  80. 
Iron  sulphate.  115,  116,  185,  186. 
Iron  weed,  160.  180. 
Ixodid  ticks.  55. 
Ixodes,  39,  43.  45.  48,  50,  214. 

riclnos,  85,  43,  48,  70,  71,  72,  214. 

scapnlarls.  48.  48. 
Ixodlds,  84-51,  44-45,  66,  214. 

table  of  adaptations,  41. 

bibliography,  78-6. 

Jaundice,  malignant,  67,  70,  78,  214. 
Johnson,  W.  O..  163. 

Katykid,  340. 

Kermes  gal  II  form  Is.  154. 

pubescens.  154. 
Kerosene,  81-82. 
Kerosene  iMniil^Um.  90,  91,  188.  329. 

379.  397.  398. 
KIrkland.  A.  !!..  229. 
Kotinsky.  Ja«-f)b.  203. 

Lace-wlnpt,  89.  307. 
I^chnostema  fuHca,  150,  154. 

pnmiiia.  154. 
I^dy  beeth^.  89.  176.  300.  302. 
I^mb*N  <|tiart(>r.  325. 
Ijaphygma  fru»;i|»enla.  152. 
lasloptcra.  19.  21. 

▼itis.  20. 
I^sius  flavuM.  290. 
Lawn  grass.  181.  186. 
I.eaf  blister  mite.  397. 
I^af-f«iote(1  plant -bug.  152. 
lieaf  h<>p|M*rN.  142.  144.  145.  399. 
I.iei*iniiuiii  iikrofamMatum,  156. 
I^m<»n.  oil  of.  K1-K2.  83. 
I^>l(1opt4Ta.    120  127. 
Iiepi<1(»Kaph<*<(   l»e<'kil.    154. 

glo%«Tl.  V*i. 

nimi.   14f;.  :^Al.  398. 
I4*|ki(1tuiii  %ir»;iiiiinnii.  180.  181. 
I^ptlnotarKa  «le<-lmllneata.  153. 
I<4*pt<»glii»(Mim  phyllopus,  152. 
fx'iwer  appit*  wf>rm.  141.  398. 
I^vltMm.  J.  J..  329. 


Lime-sulphur  washes,  91,  107*  14t, 

156.  158,   184,   189,  IM.   S77. 
397,  398. 

Limnerla.  128. 
Lined   horsefly.   155. 
LIriodendron.  226. 
Llwtorhoptrus  simplex.  152. 
Little  earfly.  155. 
LIxus.  318. 

musculus.  315.  821. 

scroblcollls.  121. 
IxK-ust.  148.  858. 

black.  20.  181. 
Lone  star  tick,  48. 
I^unsbury.  C  P..  888. 
I^uping  111,  72.  214. 
Loxoatega  slmlhilis,  168. 
Lucllia  sericata.  880. 

sylvamm,  880. 
Lygranthoeda  mortiuu  881. 
I^ygns  pratensla,  870-478. 
I^iphlebus  trlUd,  819. 

Hacrodactylus  rabaplnoaos,  ICI. 

Macrosipham  granaria,  191. 

Maggots,  181,  187,  829. 

Malacosoma  amaricana,  56,  IM. 

Malaria.  65. 

Malarial  moaqnito,  165. 

Malvastmm  cocrineom.  181. 

Mammea  amerlcana,  170. 

Mangos.  171. 

Maple.   17.   145.  146.   147,  14t,   160. 

157.  188,  314. 
mites.  311-818. 
Norway.  146.  147,  156. 
red.  146.  811. 

soft.  156.  181.  811,  818. 

Htom-borer.  160. 

sugar.  19.  150.  811,  818. 
Margaropns.  37.  40.  45.  46. 

annulatus.  35.  86.  42.  48.  48,  4t. 
51-55.  65,  66.  67,  70,  817. 

deroloratus.  71. 
Maryland.       Rntomologtcal       MiotflB 

frfim.  145-148. 
Mastlgophnra.  68. 
May  beetles.  154. 
Mayetlola  destructor.  19,  187. 
Mt-nintiM*.  r.  T..  418. 
Melander.  A.  I^.  217-220. 
Melanoplus  atlanis.  868. 

bivitattus.  358. 

differentlalls.    152. 

femur-nibrum.  858. 
MHanotuff.  172. 
Mol«in.  176.  255. 
Mewiulte  trees.  121. 
Met.»alf.  Z.  W  354-55. 
MlfTrMlontotneruN.  321. 

aiithonomi.  119.  120.  818.  Sit. 
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MIorogaster,  128. 

Mitchell,  E.  G.,  79. 

Mites,  263,  264,  265,  311,  312,  313. 

Monocesta  coryli,  147. 

Monomorlum  pharaonis,  290,  291. 

Monoptllota  nubllella,  14S. 

Morellos  orange  worm,  261. 

Morgan,  H.  A.,  11-15. 

Morrill,  A.  W.,  413. 

Mosquito  campaign,  21. 

Mosquitos,  65. 

Murgantia  histrlonica,  153,  255. 

Musclna  stabulans,  329. 

Muskmelon,   180,  227. 

Myrmica  brevlnodls,  339. 

bruesl.  339. 

champlaini,  338.  339. 

levinodis,  337,  338,  339. 

levinodis,  var.  bruesl,  338. 

levlnodls  ruginodis,  338. 

mutica,  338. 

neolevlnodis,  338,  339. 

rubra,  337,  338,  339. 

ruginodis,  337,  338,  339. 

scabrlnodls,  837,  839. 

sulcinodls,  387,  839. 
Myzus  achyrantes.  84. 

cerasi,  310,  362. 

persioe,  84,  85,  310,  359. 

Nngana.  or  tsetse  fly,  65. 
Nectarine,  85. 
Nectarophora  plsl,  153. 
Negundo  aceroides,  227. 
Neolecanium  comuparvum,  154. 
Newell.  Wilmon.  21,  24,  113-16,  150- 

155.  244.  262-65,  332,  333. 
Nitidulidw,  172. 

North  American  cattle  tick.  14. 
North  American  fever  tick,  35,  37, 

55,   57,   70. 
Norway  maple,  311. 
Nurserymen's  Assoc,  report,  269-74. 

Oak.  154,  157,  227,  246,  249,  314. 

kermes,  154. 

swamp  post,  155. 
Oleander  scale,  154. 
Oligarces,   20. 

Oligotrophus  aspleni folia,  20. 
Onclderes  clngulata,  154. 
Onion  thrips,  153. 
Ophion,  294,  295,  296. 

macmmm.  295. 
Orange,  26,  154,  158,  169.  171.  173, 

349. 
Orange-dog,  154. 
Orange  worm,  17,  169-174. 
Orioles,  89. 

Ormyrus  tubulosns,  125. 
Omithodoros.  44.  45. 

corlaceus,  45. 

megnini,  36,  37.  40,  42,  45,  51. 


Omithodoros  moubata,  214. 

savignyi,  44,  45,  72. 

talaje,  45. 

turlcata,  45. 
Orthoris  crotcbii,  318. 
Osbom,  Herbert,  145. 
Ozypleurites  serratus,  311. 
Oyster  shell  scale,  108,  146. 

Palaeotorymus,  128. 

Paleacrita  vemata,  314. 

Pamphllius  perslcum,  160,  314,  315. 

Papilio  thoas,  154. 

Oyster-shell  scale,  398. 

Papaipema  furcata,  358. 

Paris  green.  13,  136,  156,  184,  185, 

208,  234,  354. 
Parasites,  380-396. 
Parasitic  Hymenoptera,  123-28. 
Parasitism,  Factors  controlling.  315- 

23. 
Parlatoria  pergandil,  154. 

proteus,  155. 
Parrott,  P.  J.,  311-313,  414. 
Pavement  ant,  290. 
Pea  aphid,  153,  399. 
Peach.  17,  83.  84,  85,  86,  87,  88,  89, 
90,  91,  110,  153,  154,  157,  158, 
160,    300,   308,   349,   359,   360. 
361,  362.  370,  397. 
Peach  aphis.  359. 

borer,  59,  154,  189. 

sawfly.  160,  314,  315. 
Pear,  85,  181,  225,  303,  364,  365,  366, 
398. 

midge,  19. 
Pecan,  154,  156. 
Pecan  huskworm,  154. 
Pediculoldes,  318. 

dianthophllus,  375,  376. 
Pediculopsis  graminum.  376,  377. 
Pegomyia  brassicse,  186. 
Pepper,  cayenne,  217. 
Peridroma  saucla,  186. 
Pheidole  megacephala,  33. 
Phillips.  E.  F.,  102-06. 
Phlox  divaricata,  160. 
Phormla  regina.  330. 
Phorodon  humull,  179. 
Phyllocoptes,  311,  312. 

aceris-crumena,  312,  313. 

gymnaspls.  311. 

quadripes.   312.   313. 
Phylloxera  vastatrix.  180. 
Phytonomus  nigrirostris,  299,  300. 

punctatus,  297,  298,  299. 
Pierce,  W.  D.,  117-122.  165,  315-823, 

380-396. 
Pieris  napi,  59. 
Pimpla.  127. 

inquisitor,  188. 
Pine,  150,  347. 
Piroplasma,  67,  68,  214. 
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IMroplamuH  biireiiilmiiii.  67.  70. 

cmiilR,  67,  70. 

I»arvum.  67. 
PlroplasnioHlH,  214.  215. 
PlafclonotiiB  8|KH*l<)euf(,   150. 
Plant  lice.  112.  160.  302.  307.  337. 
Plum.  84.  85.  86.  89.  148.   179.  181, 

359.  361.  370.  397. 
Phini  cumilio.  59.  133.  154.  374.  390. 
Polydiwinlcln*.  190. 
Polyphemus.  293. 
Pontla  rai>ie.  153. 
Poplar,  20.  147.  301. 
Potato,  85.  325.  399. 

beetle.  58.  61.  302. 
Powder  iMwt  Innectfi,  347. 
Prlo|)honifi  a<*erioaall8.  160. 
Privet.  C'allfomia.  S14. 
Proetotr>|)efi.  128,  172. 
Proniethea.  293. 

I*roteroiii>hex  peniwylvanicn.  341. 
IMmnua  vindniana.  227. 
Paeudoc(M^-us  caleeolari«,  22.  27,  152. 
I*iiylli(Nleii  ponetalata.  825. 
I^ayllobora.  20. 

niacnilata.  160. 
Pteromalus  icallemre,  281. 

puiNinim,  184,  125. 

oortonun.  281. 
Public  fqirayem.   Hhoukl   8tate  De- 

imrtmentR  conduct.  106-10. 
Pulvlnaria  innumerahllia.  17. 
Puri'li'  iM*iile.  154. 
Putnanrn  miile.  153. 
PynMonia  biKi^iinuin.  214. 

Quayle.  H.  J..  175-176.  182-183.  325. 
412. 

Rabbit   tlfk.  38.   40.   47. 

HadiHh  iiniKinit.  186. 

He<l  humiietl  apple  worm.  148. 

K«Hi-i«vKc<|  tick.  71. 

Hed   Spider.   KxperlmeiitH   for  Con- 

inA,  377  380. 
Heil  water.  7<». 
H«Hlwink'«<il  black   hinl.   l.'>6. 
Reain  mnip  Mticker.  1K7.  188. 
Uhabflopliaira.    19.   20. 
Rlia^»ictirt  |Niiiiiiii«*llii.  .'{98. 
ICIiiiniiiiiN  «-atliiirtif}i.  IKti. 
I(lilpi«-cpli:tlliiii>.  :{?.  43.  4'!.  46. 
Uhipir«*pluiliiM.  43.  A'k  46.  214. 

np|»eii«liiMiliitUH.  Z7t,  71. 

biirKa.  37.  4o.  71.  214. 

fn|»eiiMis.  71. 

♦•v.TNl.  :17.  4i».  46.  71. 

llltCllM.     71. 

Hatii;iilii«*u«i.  46.  70. 

NimuH.  71. 
KliiiKtiri  lefniyl.  117. 
Uhopiiloiiiyla.  18  20. 


UlioiNiloHlphum  dlanthi.  S4. 

aolani.  84. 
Rhubarb.  85. 

Rh>'ncliophora,  pumsiteii  of,  SS^>-St€. 
Rice.  152. 

niaiQCot.  152. 

weevil.  152. 
Roblier-waafi,  340. 
Rocky  mountain  apotted  fervr,  68. 

72. 
Rolfa,  P.  II..  414. 
Roue.  85.  148. 
Koaebufc.  190. 
Roae  chafer.  262. 

Hcale.  154. 
Rosy  apple  afihlii,  808. 
Rumex.  19.  178.  180,  181.  S8f,  811. 
RuMell.  II.  M..  877-880. 

RalHM^ia  olev,  117. 

Salix.  20. 

Sanibucua.  20. 

Sand-clierr>-.  86. 

HaiMlemon.   K.   D.,    56-46.    lSt-140. 

159.  224,  245^868.  412. 
Hanninoidea  exltloaa.  154. 
San  Joa6  acale.  16.  81,  108,  107,  108. 
110.   149,   158.   158,   188,    220. 
223.  858,  808. 
Sar>  beetlea,  178. 
Sawtly  lanw,  810-811. 
Scale  iiiw>cta.  145. 
S(*aleclde.  90. 
Sfvlloulihe.  126.  127. 
SchiatiM'erca  auierl<-ana,  851. 
Schlxoneura  americana,  180. 

laniirera.  154.  180,  806,  807.  800. 
310. 
S<*hlxura  <fmcinna.  148. 
S<^»lytidH.  898. 
Sctilytut*  (aee  Bccoptoaaater).  3fS. 

ruinikieuH.  154.  184.  387. 
a-rew  worm  fly.  35.  155. 
S4>udderia  tnirvlc^auda.  840. 
ScutelliMta  c>'anea,  117. 
SiH»i\  ^-tini.  81. 
Sheep.  45.  46.  214. 
Sh^tii  Norrel.  226. 
ShephenlVpurHe.  85.  180.  181. 
SlMMMie.  \V.  J..  414. 
Shut  hole  lM»rer.  154.  887. 
SIderaiithnN  rubiKimwaii,  8tl. 
SliralphuM  x.vicobarldia.  880. 
Sliiiiilinni    iNM'uarum.   155. 
Siriildo*.  12r>. 
Slaked    Unit*.   3:»5. 
Sliiiirerland.  .M.  V..  352-54. 
Siiilrra.   12K. 

Smith,  .lohn  li..  1:^-16.  288-SIT. 
Smith.  It.  I..  414. 
8nn|Mlraici>ii.  N.V 
Siinw.  K.   II..  411. 
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Snow  white  linden  moth,  150,  330. 
Soleno|)8is  gemlnata,  22,  33,  290,  291, 

339. 
Solklago,  18,  19,  20,  400. 
Sophia  sp.,  181. 
Southern  buffalo  gnat,  155. 

cattle  tick,  51. 

corn  root- worm,  152.     • 
Soy  beans.  155,  156. 
Spanish  fever,  213. 
Sphaerostilbe  coccophlla,  157,  158. 
Sphenophorus  sp.,  148. 
Spilochalois,   128. 

marie,  296. 
SpilooryptU8  extremis,  296. 
Spinose  ear  tick,  36,  40,  45,  51. 
Spirillosis.  71,  72,  214. 

duttoni,  72. 
Splenetic,  see  Texas  fever,  72. 
Sporotrichum  po«,  376,  377. 
Spotted  fever,  214. 
Spraying,  fundamental  principles  of, 

265-67. 
Spruce,  blue,  306. 

red,  306. 
Squash,  180,  207. 
Squirrels,  50. 
Stalk  borers,  148,  358. 
Staphyllnidse,  172.  263. 
Stegomyia  calopus,  51.  155. 
Stelidota  geminata.  172. 
Strawberry.  180,  191.  374. 

weevil,  121. 
Streptococcus  pyogenes.  44. 
Strii>ed  cucumber  beetle,  148,  262. 
Striped  earfly,  155. 
Sugar  cane,  22,  27,  151,  152,  171. 

cane  borer,  14. 

maple  borer,  150. 
Sulphuretted  hydrogen,  110,  112. 
Surra.  65. 
Sweet  clover  aphis.  308. 

fern,  20. 

olive.  155. 

IK)tato  borer,  153. 
Sycamore.  17. 

Symons.  T.  B..  106-10,  269-274. 
Syrphus  flies.  89.  176,  307. 

Tabanida*.   155. 
Tahanus,  128,  155. 

abdominalls,  155. 

amerlcanus,  155. 

annnlatus,  155. 

atratus,  155. 

coffeatus.  155. 

costal  is,  15o. 

fulvulus,  155. 

fusclcostus,  155. 

quinquevittatus,  155. 

sulci  frons,  155. 


Tabauus  lineola,  155. 

sagax,  155. 
Tachina  flies,  156,  276,  354. 
Tachypterns,      see     Tachypterellus, 

392. 
Tampan  tick,  44,  72. 
Tanglefoot,  88,  189,  268. 
Tansy  mustard,  181. 
Tar,  83. 

Tarnished  plant-bug,  370,  371,  373. 
Tarsonemidte,  375. 
Taxonus  nigrisoma,  310. 
Taylor,  E.  P.,  83-91,  370-75,  413. 
Telenomus,  128.  y/^ 

Temperatures    and    Insects,    56-65,     *^     , 

245-62. 
Tent  caterpillar.  56,  58,  59. 
Terrapin  scale.  153.  188. 
Tetramorium  cespitum,  337. 
Tetrastichus,  318. 

xanthomelsena.  281-89. 
Texas  cattle  tick.  55. 
Texas  fever.  67,  70,  72,  213. 
Thalessa,  125. 
Thisumena  lepMa,  89. 
Thompson.  A.  R..  414. 
Thoroughwort.  227. 
Thrips.  191.  349. 

tabacl.  153. 
Thyridopteryx  ephemcrteformls,  148, 

276. 
Tick-borne  diseases,  213-215. 
Ticks,  35-39,  40,  43.  49,  50,  51,  53, 

55,  65-76.  213,  214,  215. 
Tobacco.  189,  190. 

dust.  28.  187,  208. 

water.  90. 

worm.  14. 
Tomato.  85,  145. 
Torymus.  128. 
Townsend.  C.  H.  T..  333. 
Toxodlum  distlchum,  226. 
Toxoptera  graminum,  319,  358. 
Trap  rows.  235. 
Trap  squash.  206. 
Trichogramma,  126. 

pretlosa,  127. 
Tr  I  folium  pra  tense,  364. 

repens.  364. 
Trogodenna  tarsale.  216-17. 
Troop.  James.  220-224. 
Tropical  horse  tick,  47. 
Trj'peta  acidusa,  171. 

ludens,    17,   169,    170,   171.   172, 
173. 

bibliography,  173,  174. 
Tsetse-fly,  68. 

disease.  68. 
Tucker.  E.  S.,  340-41. 
Tulip,  226. 
Turnips,  85,  325. 
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Turtles.  214. 
TaKWM-k  inotli.  328. 
TyphhK'ylui  conieM.  144. 
Typhoid  fevor.  65. 

Uranotefi  uiolinuH.  152. 
UroiKMla,  265. 

aRitnnH.  263. 

pmvocaiiH.  263. 

VauDIne.  D.  L.,  414. 

Varicfnite<l  <iitworiii.  186. 

Vlbumuin.  20. 

Violet.  225. 

Violet  f;all  tiiUlse.  19. 

Walden.  n.  H..  160. 
Walnut  Mark.  156. 
Walnut  (iiterplllar.  145.  154. 
Walton.  W.   R.,  329.  330. 
Washburn.   F.  L.,  17.   142-143.  358. 

414. 
WaspH.  318.  340-41. 
Watermelon.  180. 
Water  Oak,  154. 
Wax  iM^auH.  181.  377.  379. 
Welwter.  It.  1,..  310-11.  326-27. 
W<M»vilM.  paniNites  of.  380-396. 


Welden.  <;    P..  145-148. 

West  Indian  iiearh  Hcale.  1S3,  S5t. 

Wheat   14.   190.   217,  368. 

Wheat-Joint  worm.  182.  187. 

Wheeler.  W.  M..  337-489. 

White  antM.  349. 

White  Hy.  154.  158.  324. 

White  {(rubs.  150. 

White    uiarke«l    tuswN^k    moth.    14Sb 

150.   188.  276. 
Willow.  20.  85. 

WInt hernia  quadripustulata.  364. 
Wireworni.  14. 
WoKlum.  H.  S..  348-19. 
W<hm1.  William.  348^9. 
Wooly  aphis.  154.  306.  307,  849. 

Xanthozylum  clavnhercQlla.  820. 
Xestopsylla  urallinacea.  866. 

YawH.  72.  214. 

Yellow  fever.  65. 

Yellow  f<»v«*r  nu»8i|Ulto.  52.  64.  165. 

Yellow-ne<*ked  raterpHlar.  148. 

Yelh»w  or  "pavement"  ant  190. 

Zatropis  catal|«.  182. 
Zyi:ubariK  xanthoxyll.  820. 
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TOBACCO-PRODUCTS 

INSECTICIDES 


The  following  are  miexoelled  in  their  resiiectiYc  elaaaefi  t 


TOBACCO-EXTRACT, 


BLACK  LEAF* 

("Rom  Um{*') 


«*  *  Black  Leaf '  is  the  BEST  REMEDY  we  liave  ever  found  for 
PLANT  LICE  "  (wooley  aplm,  etc.»  )ifl  tho  opiuioti  exx^ressecl  by 
tlie  Delta  County  Fruit  Grower»  Associatioa  (Colorado,)  which 
u^ed  about  3000  gallons  last  year. 

Dilution:  1  gal.  of  ** Black  Leaf  **  to  G5  or  70  §fal».  of  water. 

Prof.  0.  P.  Gillett*e,  of  the  Colo,  Exp.  Station  recomniendsi 
the  UF^  of  a  ci^mbined  spray — **BIack  Leaf'*  and  Arsenate  of  Lead, 

FOR  SHEEP  AND  CATTLE  DIPPING,  '  Bl»ck  Leaf*  lias 
by  far  the  largest  sale  of  any  proprietary  article  in  this  country. 

'*  Black  Lc^f**  is  lold  under  «  guarantee  tftven  to  the  U*  S, 
Gov*t  regarding  the  nicotine  strength— thu» 

ASSURING    UNIFORMITY! 


'*NICO-FUME* 


TOBACCO-PAPER, 

For  Fumigating  GreeyJiotLs»»H,  Hot-b*HU,  etc, 

SEE 
HOW 
EASY 


Uniform ! 
Economical  \ 


ICOfUMl 

6MCCT5  AM 


LHo  roLiNNC  i< 
«uuK,  Cji^n  anerr 

fKOhf  THE  flO« 
PttNCMt*  IH  OIK 


m^ 


Packed  ifi 
special  fric- 
t ion  -  to  p 
tins ;  pre  - 
venting  loss 
of  stren^h 
by  evapor- 
ation 


TOBACCO-DUST, 


SPECLVL  GRADES 


for  spc^cial   purjioses;  prepared   with  ptirtitnlfir  regard   to 
raining  UNIFORMITY. 


main* 


NICOTINE-SOLUTION, 


Containing  40  per  cent,  of  Nicotine,    Low  i)rice  a  feature. 


NICO-FUME" 

Uquid 


For  detuU 
writ*  ti» 


THE  KENTUCKY  TOBACCO  PRODUCT  CO.,  Louisville,  Ky. 


Plea*^  mtntion  Oue  Journai  of  Ei^onomic  Entomolo^  wheti  writing  to  advertUerr. 


WORLD'S  URBEST  illERS 


POTATO  ItACHINERT 
A  OaMPLCTE  UMl 

Wntc  for  FREE  B<^^H:»kltt 
'•potato  CrLTUBJB** 

OPIiWAU  KANUf  ACTOmil 

)l  Sfa»ln  Sltr«>et,      J  nekton, 


WAKTED— Fur    frum    llf«    to   neveu    moutliA,  an    ejr|>itrfatDC#rf 
for  field  aud  ii]s»(*tiirY    work.    Lon^^cr  vJigniEeifittitt  If  appUaml    k 
to  do  Bome  teaching,     WHto  for  particQlars  to 

F.  L^  Waftlilnini. 

gt*  Asithoar,  Pturk,  Miaa. 


THE  KNY-SCHEERER  CO. 


DCPARTMCNT  OW  NATUHAL  SCICNCC 
G,  LAQAI,  FN.  D. 


44)4  Woil  27tll  Slr««l 

KtW  VOKIt 


ENTOMOLOGICAL  SPCCIMCNS  AND  BUPFLICtt 

Lfirgi^t  stuck  uf  tKTfiH!t  iusDrUiti  AmcriciL.  Spf>riAlti(«:  UcdleeliuiMi  iUa^ 
Uutini;  protoctivo  Oiloratioii,  Mimicry^  Dimorphism,  Life  HIilaHtti  off 
! ^  '  V  II    ^ ^^^^  ^f  Trpitml  Furmn,  spoounetis  for  diiM0c?|iiJii,  etc. 

u€t9,  N«t«»  Pi».  «f«.*  lA  tupttMr  ^fttUty.    CttalofiMt  Mid 


Noted  Entomologists— 

Use  and  Endorse  ftrown*! 

AUTO-SPRAY 

HeuftuiMt  it  drTfanjMi  ftotl  •laatAlfi*  ftt*i#r  pr«Mw>  il 
anjr  vtkwr  tuuKl  tpnjr*]-,  witli  !«•#  vffoff  o«  pan  of  «pi 
tar,  kimI  tiwttw  «f  ilito  grwug  praMsr*  linwiili  aM 


Atrrn-^RRAY  no  i 


Wk«  AlDwl  Witt  ib^Aitlifr'riop  y««l»  Ilk*  •vnf 
•  v»n«iMit  eiMitfol  witlMMil  ililftl^  in*  iMfed  «r 

|.rT'««Ufn  riti  ttiiltiih-«ef*«* 

TUU  t|inij*-i  In  vnH!tl4»H9  liwItBtanwtll 
firvf^ni  cHirrtMloo.    (^pAelty,  Umw  pkltoi 
oin1<>4  itrwr  tlM«  tbciti  Idvr,  «iitl  U  •mmn^tt  ptmiffttm  dtftalr- 
ofHi  |io«vr  for  l«n  mlntit^'  •iirayiiiK. 

We  Mdke  40  Styles  and  Stzes 

I  ff  •iim>ln4i  (MttAtu^  twm  P  mwr  M*eliliic9  «! 
.    -s  to  Um  «|tttllfl*t  hMHl  |NI»^    i)«r 

ti  111*  wvOd  dwHd  cMlMBlvsly  isi 
tv«  hftvn  AH  ontUt  ftir  vtwrf  um»*9  wmli  ««4  mH  si  liiv 

4  AlJilftfTir  »n<t  Vtilt  l*linlfiiUf«  oo  Rmimwi. 

The  E.  C.  Brown  Co.,  Rochester.  N.  Y. 

No.  71  J4iy  street 


tmtc  kUdumoitft^f 


'iUn^  IW  cuff-^" 


d 


I   AMERICAN  ENTOMOLOGICAL  CO. 

55  Stuyvesant  Ave. 
BROOKLYN.    N.    Y. 

C£0.  rilANCK,  Mgr. 

^1  Dealers  in  insectSf  cocoons,  pupae«  biological  and  ento- 
mological material  and  supplies* 

'Manufacturers  of  the  ONLY  GENUINE  SCHMITT 
BOXES,  insect  cabtnets,  cases  and  the  AMERICAN 
ENTOMOLOGICAL  CO*  INSECT  PINS. 

W<  #tudy  to  plettfc 
2  Livci  oa  ipptieitioQ 


4f 


^ 

f 

^ 
^ 

^ 
^ 
^ 
W 
W 


t 


^^W^Cww^ 
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THEMfOORAFHS 


wimwriUmk^ 


Get  the  Best 


A    GOOD    SPRAY    IH'MP    EARNS 
niG  PROFITS  AND  LASTS  VEAIU* 


THE  ECLIPSE 


Is  a  good  pump.  A^  practical  fruit  growers  we  were  immg  the  com- 
mxm  sprayeni  iu  cjnr  owu  archard»^foi2Jid  their  defeetit  and  tlieu 
inyetited  THE  ECLIPSE,  Its  snoceas  practicallj  forced  as  into 
matiiifiu;tiiriuf7  ou  a  largei  scale.  You  take  no  chancer.  We  hare 
dout<  tht*  experitiieuting.  Larfc  Fully  Uluitrited  Catmlo^uc  and 
Treatiflc  on  Spraying— FREE* 

MORRILL    6?    MORLEY 

BENTON  HARBOR,  MICH. 


I 


FOR 


RECORDING 

THERMOMETERS.    HYGROMETERS.    RAIN- GAGES 

or  for 

LOW -TEMPERATURE  INCUBATORS 

w^rit*  9t  ooc«  to 


I 


International  Instrument  Co.,  Cambridge.  Mass* 


The  Canadian  Entomologist 

A  Monthly  Magazine  ile voted  to  systematic  and  general 
Entomology,  The  fortieth  annual  volume  is  now  in  ootirse  of 
pubHcation!  Editor:  Ukv,  C.J.  S.  liETHUNE,  Hrolewor  of  Ento- 
mology, Ontario  Agrritniltural  College,  Guelph. 

SubicrtpCion  jmctudin^  i  copy  of  the   Annuml   Report  on  Economic 
EntomoloifyK  One  Dollar  per  annum. 

Address:  Entomological  Society  of  Ontario^  Guelph.  Canada. 
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Nowhere  will  you  tlnd  them  far 

hjinl  Hvnice,  tU«t  in  <U*«i^«  maKtral 

ant]    workntanslup^   cam    fiiiqiaiui  this 

hi^h  mark  of  <)«ulitv  m*t  liv 
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^■^GOULD'S 
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^/>J/ii?A/.             MONARCH 
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POMOSA 
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or  any  «f  1 1                      !*>  tdMUfTu  iit 

Mb 

How  to  Spray,  When  to  Spray. 
What  Sprayer-  t  >  TTie 

noA3t!i^  and  fitting.     \ 

^^ta^^^^V 

The  Goulds  Mtg.  Co. 

THE  DEYO  POWER  SPRAYER 


Will  Kill  San  Jose  Scale 

lied  ajni|tlei«i|  with  iiMN*liaiii<ml  igiuiur.    Coien^J  d^\^  tlrop 

pftiliicli  •fipsMi  bvm  Wffmy  mixliir^.    Our  n«w  S  ll-F  m* 

•Qgint  m  mmij  dtladi^d  moA  am  Im  imri  soy  wben&  that  pow^r  la 

i^d.     8ix  J91MX9  iif  Mtccmi*     Or«r  fira  biiDfln>tl  umhI  m  ^'aw  Yirrk 

A  A  tha  oMfi.    Writa  far  csatalogaa  A. 


R.  H.  DEYO  O  CO^  Bin^amton.  N.  Y, 


t^roMt  mtikit%m  f*' 


Arsenate  of  Lead 


(DISPARCNC) 


The  Original  and  Best  Brand 

DN  this  brandy  we  offer  an  article  of  standard 
strength  and  purity  that  mixes  easily  and 
smoothly  in  cold  water,  remains  in  sus- 
pension with  normal  agitation  in  the 
spraying  tank,  and  does  not  clog  the  nozzles.  In 
other  words,  a  scientifically  prepared  mixture  of 
practical  value  to  the  practical  man; — and  that 
does  not  bum.  Prof.  SIingIerIand,of  New  York, 
says:  ^^ There  has  been  some  injury  to  foliage 
resulting  from  the  use  of  arsenate  of  lead,  but  so 
far  as  I  know  your  Disparene  brand  seems  to 
have  caused  no  injury.^' 

^^PyfQjj^^  is  a  combination  of  arsenate  of 

— ^^—  lead  (Disparene)  and  Bordeaux 

mixture.    It  is  giving  grand  results  in  the  field 

as  a  double  header  in  destroying   insects   and 

checking  blights  and  rusts. 


BOSTON  NEW  YORK         and  CINCINNATI 


^We  ship  also  from  St.  Louis  and  St.  Joseph,  Mo. 


IHecute  mention  the  Jotmial  of  Economic  Entomology  when  vrititig  to  advertisen. 


American  Insects 

By  VERNON  L.  KEIXOGO 

With  812  fignres  and  11  colored  platen.    647  pp.    8Ta 
$5.00  net;  carriage  85  oeutH. 

(AMERirAV  MATrSK  tESlES) 

Tills  gnmptnoofl  Tolume  covers  the  entire  American  insect  world,  includ- 
ing moths,  butterflies  and  beetles,  to  wliich  separate  Tolumes  are  often 
devoted.  Probably  the  most  valuable  hand-book  of  the  subject  for  the 
technical  student  or  amateur  collector. 

**  If  I  wer«  asked  to  name  a  Klni^le  work  for  a  iM^inner,  who  at  the  name  time  mMUit 
buslneM,  I  should  not  hesitate  to  recommend  this  new  product  of  HUnford  rniYerBlty.'* 

-T.  1>.  A.  (<><  KRM   LL.  in  Th0  Dial. 
Prospectus  and  catalogs  free. 

HENRY  HOLT  «f  COMPANY  PublUhert.  NEW  YORK 


Sntomological  Ifews 

A  48-page  iUustrated  monthly  magazine,  devoted  to  tlie  study  of  OISGCT  UR* 
It  oontains  a  resume  of  the  proceedings  of  a  number  of  Entomological  Sodetiea. 
and  also  articles  bj  the  leading  Entomologists  in  the  United  States  and  Canada. 
Valuable  information  for  the  beginner,  the  economic  entomologist  and  the  wjm- 
tematist.  We  consider  this  the  best  montlily  Journal  of  its  kind  poMishad  in  the 
world.  ORB  DOLLAR  (90  cents  extra  for  foreign  postage)  a  year  in  adTmnoe. 
Single  copies  15  cents.    Address 

ENTOMOLOGICAL    NEWS 

THK  ACADEMY  OF  NATURAL  8<*IKNC*K8 

1900  Race  Street  Philadelphia.  Pa. 


SAN     JOS£      SCALE    &nd  othrr  InncHU  killed  \vy  •pnying  with 

GOOD'S    €:AUSTIC    potash    whale   oil   soap    No.  3 

Hend  for  free  I'ocket  Manual  of  Plant  1 
Abo  ROSIN  nSH  OIL  SOAP 

for  upraylng  Crantirrry  Vlnm,  (irape  Vlnca,  etc. 

JAMES  GOOD.  OrUtn&l  MaJcer 

«1M1  N.  rront  Siraat  PUkdalyU*.  P%. 

ffhe  Ontario  Ifatural  Mence  ^ulieHn 

OrgMn  of  the  Wellington  Field  Nstursliatj'  Club.  Guelph,  Cmn. 
AN   ANNUAL  DEVOTED  TO  THE  PAUNA   AND    FLORA   OP  ONTARIO 

The  fonrth  imme  will  appiMU'  in  a  nliort  time,  with 
lu^arlj  tliriH)  tinie^i  the  omuu  amoout  of  matter ;  inclad- 
inic,  along  with  other  excellent  tx>ntrihationii,  a  loag 
n*i)ort  by  Dr.  C  8.  Sancent  on  the  gi»nnji  CratAegnu  in 
Ontario,  an  intnMlQction  to  which  appeared  in  No.  8. 

It  will  be  well  worth  tlie  prioi*,  TjO  centii,  to  all  field 
natoraliiita.     Addreu 

T.  D.  JARVIS,  Editor 

Ontario  Aericulcural  CoUe^e  GUELPH,   OMT. 

tteatt  metUiun  Uu  Juurtiol  of  Ecvnomic  EiUomUttgy  trhrn  ycriUng  to  odwfiumt^ 


Target   Brand^  Scale  Destroyer 


\ 


H  Is  ^aranteed  by  the  manufacturers  to  contain  not 
less  than  94%  non-volatile  oils.  Verifying  analyses 
regularly  made  by  Chas.  Glaser,  Chemical  Labora- 
tories, Baltimore,  Md. 

Target  Brand^  Arsenate  of  Lead 

^  Is  guaranteed  to  contain  high  percentage  of  water- 
free  Arsenate  of  Lead,  without  injurious  free  acid. 


jfisThe  Protumna  Gas  Sprayer  iSS" 

b  •ff«clhre,  •cooomiciJ,  Ughl  and  durable.     It  b  ihm 
acme  of  tfaaplidly  in  spraying  machinei/. 


H  We  publiah  literature  of  interest  for  free  distribu- 
tion, including  Bulletins  "Dipping  vs.  Fumigation," 
"Ho^to  Make  a  Fresh  and  Proper  Bordeaux  in  the 
Orchard,**  also  illustrated  catalogs  of  insecticides, 
fungicides  and  spraying  apparatus. 


American  Hordcidtoral  DistriboHog  Co. 

Ms^rtinsburg.  W.  Va. 

Pieaie  mention  the  Journal  of  Eeonomie  Entomology  vhen  vriting  to  adtettiten. 


GRASSELLI'S 

ARSENATE  OF  LEAD 

FOR  THE  DESTRUCTION  OF  THE  CODLING 
MOTH  AND  ALL  LEAF  EATING  INSECTS, 
USE    GRASSELLrS    ARSENATE    OF    LEAD 


GRASSELLFS  Arsenate  of  Lea<l  is  inanufac*tur6(l 
only  by  The  Grasselli  Chemical  Company,  es- 
tablished 1889,  (leneral  Of!ic*ets  CUeveland, 
Ohio.  H  When  applied,  ordinary  rains  will 
not  wash  it  off.  It  is  not  injurious  if  applied  unskillfully 
or  in  too  great  <juantities.  *i(vra8selli's  Arsenate  of  Lead 
can  \)e  used  successfully  against  all  leaf -eating  insects, 
including  the  C<Klling  Moth,  (anker  Worm,  Kim  I^eaf 
beetle,  Potato  Hug,  (»ypsy  and  Hrown-tail  Moth,  ett\ 
^■'  Grasselirs  Bordeaux  Mixture— a  preventive  of 
all  fungus  diseaHeH.  *^  Grasselli^s  Bordeuux  -  Lead 
Arsenate  Mixture — an  insectiri<le  and  fungicide  c<>m- 
binwl  in  one  effet'tive  article.  •  Write  for  desmptive 
lMN»klet,  giving  information  how  and  when  to  npray. 


THE   GRASSELLI   CHEMICAL  CO. 

Main  Office,  CLEVELAND,  OHIO 

Branch    OffUct 

NKW   VOMH.    N.    V.  CHICAGO.   ILL.  OCTMOIT.   MICMIOAM 

•  O    WALL    ST.  tir   MICMIOAN  ST.  ST.   LOUIS.   MO. 

MILWAUHCC.  WIS  ST    ^AuL.  MINN.  na  rcnnv  ST. 

CINCINNATI.  OHIO  SIMMI NQMAM.  ALA  NKW  ONLKANS.  LA. 

SEND    INQUIRIES  TO   NEAREST  OPPICE 
Jintu  mentiim  thr  JntirtuU  of  /v'uiiomiV  EnUtmUt»gy  trhrn  writhkg  to  OiUtfiUen^ 
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The  Kerosene  Gun 

IF  Designed  for  throiving  fire  or  fluid.  It  ivill  shoot 
one  hundred  times  with  one  pint  of  oil.  The  great 
destroyer  of  the  Tent  Caterpillar  and  lice  on  foliage. 
Length  of  gun«  seven  feet.    \^eight«  five  pounds. 


I 


Price.  S2.00  jk  jk  j^  Agents  wanted 


R.  B.  WILLIAMSON.  Clifton  Springs.  New  York 

Ptt.  July  3,  1900 


THE  DUST  SPRAY  PEOPLE, 

Accepting  the  liquid  epray  fonnulaa  for  what  they  were  worth. 
B8  demonstrated  by  their  use,  commenced  their  improTement 
Biz  years  ago  from  the  standpoint  of  the  grower.  Erery 
season  since  has  been  one  of  aayancement  and  progress.  It 
required  a  number  of  success! tc  seasons  to  determine  the 
facts  in  regard  to  the  fungicide  element.  Write  the  Dust 
Sprayer  Mfg.  Co.,  1224  West  9th  Street,  Kansas  City,  Mo., 
for  a  summary  of  their  work  and  results. 

Tbe  Practical  Qrowera*  Way 

M^A«K  ASH  ron  •Kiii«a*'p**  T6%  CHEAPER 


THE   SIMPLEX   NET   CO. 

Makers  of  Nets  and  Traps 

ITHACA.  N.  Y. 

Make  the  Latest  Improved  Apparatus  for  Entomological  Collecting 
lUoftntcd  price  li^t  oa  appUeatum 


PU(v^  mention  the  Journal  of  Economic  Entomology  when  uritiug  to  adveriisen. 


The  New  Nature  Library 

IS  NOW  COMPLETE  IN 

Fifteen  Superb  LdJ*^e  Volumes 

tUMM)  pa^os,  AM)  |»latt»M  in  o<»Ior,  noarly  4004)  lialf-tonoH,  most  of  tliem 

fn»ru    litV,   and    '2r>!»0   other   illtiMralions   in    all    nearly    700«) 

)»ii'tiire>of  Animals.  HinK  Fi^ll,  UutterHios,  MotliM,  In- 

MM'ts,  WiM  FlowerK,  Trees,  Keptiles,  Shells  etc*. 

THE  LATEST  VOLUME.  -SHELLS."  NOW  ON  PRESS 

This  is  thr  out*  ^n>Ht  work  tliHt  lirin^H  you  into  intimate  n»lacioii  with  tlie 
woikIits  cif  Nnturi'  that  Hn*  all  about.  It  combint's  M-ientiflc  accumrj  with 
a  |M)puhir  stylr  and  p'nenil  intereht.    To  j»ro(luce  this 

The  Only  Satisfactory  American  Natural  History 

lia>  takrn  tm  yrarsof  r.-m-ful  and  jkaiiistakin^  riidravnr  and  it  is  tlio  ninut 
ini|N»nant  Ijonk  enti*rpri>e  in  which  we  havf  ruKa^fi-d.  Hat 'h  flower,  plant. 
animal  or  l»inl  is  di-siTiU-d  in  a  htyb*  that  is  int*r,*tiinj  withnut  mi< *ri fieini;  iw-|. 
mtitl'-  int'nnh-;/  nf  Ntatcnicnt.  It  is  a  H-rifS  c»f  .V^f^«l>■  //i'»|;/'»»y«Airj«  written  in 
a  stylr  that  will  attract  and  iinld  ynur  ati«*nticin. 

The  Natun'  library  has  1ni-ii  fnflors«-<l  by^f/f*'*/  /kmip/;*,  adopted  hr  rtufm, 
ordeH'd  by  lifn-'trim,  upprovcfl  l»y  ntur,!/,,,."  and  i-ap'rly  buuf^ht  by  wttun  tm-m, 

TITLKS 


Vol.  I .  Bird  Nrlghbors 

"    2.  Gnmr  Blrd^ 

"    3.  Bird  Homr* 

**   4.  AnImaK 

**    5.  FUhrft 


Vol.  6.  Buttrrflirs 

**      7.  Mothn 

"      M.  lnMr<lM 

**      V.  Mlldf-lowrrft 

'*    10.  jMuHtirooms 


Vol.  II.  Trees 

"     12.  Frogs 

*'     13.  Reptiles 

*'    14.  Mosses  gnd  Ucl 

'*     IS.  ShHIa 


W.  .1.  Ht.I.LAM) 

I«.  (>.  Ib>w  \nii 

A.   H.   Dri.MnKK 

I)avii»  Staki;  .butow 


KaYMmM)   L.    niTMAKS 
WlTMKIC   StdXK 
M.    \V.    KVKlCMANif 
MaUV   (*.    DlCKKUSOX 


AlTIIoKS 

Nki.i.m:    r.I.ANt  11  \N 
Nina  I..  MaI{^m\ii. 
Wii.i.iwi  K  ri:\M 
.Ii  i.iA  K.  K«MiM:«. 

With  a  £«n«ffAl  inlroductioo  by  John  Burroughi 

.! /.../■, /I.  ■'  j.i-in  •■!     -'f   li.is  ]hi  II  (|i'\i>.4>i{  wiiirli  will  t  iiiiblf  y(iut4ia«lcl 

I  hi".   ^TPiit   Wiirk   t«i  \«iur  Ii>«nir>-.     Y«ui   will  N-  ^urpri-t-d  at  thi-  favorable 
tt-rni-  t!i:if  wi-  iiri-  abli-  »«>  iiiaki-  you. 

.s/.\/>  /I'A'  /'//./////>  /.\7  < »//.!/. // A '.V  .-//('AT/; 
ti:ak  on  iii.kL 
IMM   r.I.KJJ  VV.   rAi.K  A    r(», 

|:;:i   K\-*i    1»'>mi   >ii:iii.    \i\\    Viti:K. 
I'll  iixi-  *«i-ii<l    MM'  •li'**>-i  ipii\  f   riri'iil:ir<.  iupl   tnll  i]«'taiN  of  your  new 
plan  liir  tht-  pnr<  li:i«.r  *»i   tin-  Natiiie  l.iluarx 


.!   »  !     . 


/•    ,, 


.1,.,..   fh*    .f"'\; '.-t'  ..I     /..    Ill  .iiiji-    /  /i,*iif|.''.i./7  iifiiti  Uf'ttiifl  (•»  itttl-TiitMrn. 
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SOCIETAS     ENTOMOLOGICA 

Journal  of  the 
International  Entomological  Society 

/UBLISHED  semi-monthly.    Original  arti- 
ticles  in  German,  English  and  French  on 
all  classes  of  Insects,  Reviews,  Litera- 
ture, Bibliographical  Notices.    Subscrib- 
ers wishing  to  buy,  sell  or  exchange  Insects  are 
granted  12o  lines  gratis  per  annum  for  advertis- 
ing.    Lines  in  excess  5  pf.  (1 J  cents).     To  non- 
subscribers  20  pf.  or  5  cents.    Yearly  subscription 
8  marks  or  $2,     Sample  copies  sent  on  request. 
Bjick  volumes  (1-23)  at  reduced  prices. 

Manuscripts  and  scientific  correspondence  to  be 
directed  to  the  editor : 

MISS  MARIE  RUHL.  ZURICH.  V,  SWITZERLAND 

Applications  for  subscriptions,  specimen  numbers, 
advertisements,  and  all  business  correspondence 
address : 

Felix  L.  Dames 

Steglitz-Berlin.  Germany 


New  second-haud  entomological 
catalogue  seut  on  application. 


SAN  JOSE  SCALE 


and  other  injects  killed  by  spraying  with 


GOOD'S    CAUSTIC    POTASH    WHALE   OIL   SOAP    No.  3 

Send  for  free  Pocket  Manual  of  Plant  I)iiiea»es 

Also  ROSIN  riSH  OIL  SOAP 

for  spraying  Cranberr>*  Vines,  Grape  Vlne«,  etc. 

JAMES  GOOD.  Oruanal  MaJcer 

93M1  N.  Front  Street  Phfla^elphia.  Pa. 


Mease  merition  Uie  Journal  of  Economic  Entomologij  when  uriting  to  adi'niiser$. 


JOURNAL 


lOMIC  FNTOMOI 


U..- 


THERMOGRAPHS 


Iffut^  mrntuttt  th  Jttnnud  nf  lynunrnt*'  EnUimnHiHjy  trhrn  trrttimj  to  adrertiten. 


XI 

JUST  SIXTY  SECONDS 

Entomologiets  desire  to  keep  in  touch  with  nurserymeii.  American 
Fruits  publishes  more  nursery  news  than  any  other  journal.  Write  for 
special  offer  which  includes  nurserymen's  directory  free. 

AMERICAN  FRUITS  PUB.  CO. 

416  BxdMnie  Place  BttOding  ROCHESTER.  N.  Y. 

THE   SIMPLEX   NET   CO. 

Makers  of  Nets  and  Traps 

ITHACA.  N.  Y. 

Make  the  Latest  Improved  Apparatus  for  Entomological  Collecting 
Illiutnted  price  liBt  on  application 


Frost  Insecticide  Co. 

Arlington,  Mass. 

The  only  company  in  America  that  can  furnish  everything 
required  for  controlling  insect  pests  and  caring  for  trees. 

Our  business  connection  with  H.  L.  Frost  &  Co.  gives 
US  the  benefit  of  their  extensive  field  operations  in  testing  and 
selecting  insecticides  and  apparatus. 


"FUMA" 


kills  Prairie  Dogs,  Woodchucks, 
Gophers,  Subterranean  Insects, 
Museum  Pents,  Plant  Lice, 
Garden  Seed  Insects,  Pea  and 
Bean  Weevils,  Corn  Weevils,  etc. 
"The  wheels  of  the  gods  grind  slowly  but  exceedingly  small." 
So  with  the  weevils,  but  you  can  stop  their 

«V."h'    "FUMA  CARBON  BBUlPfflDE"    l\:'^:;i 

Send  for  illustrated  pamphlet  "J.",  to 

EDWARD    R.   TAYLOR.  PennYan.N.Y. 


Please  mention  the  Journal  of  Economic  Entomology  when  writing  to  advertisers. 


GRASSELll'S  ARSENATE  OF  LEAD 

FOR  THE  DESTRUCTION  OF  THE  COOLING 
MOTH  AND  ALL  LEAF  EATING  INSECTS. 
USE  GRASSELLI*S  ARSENATE   OF    LEAD 


^^^KJBft^^f  manuUctu/rd  only  by  The  Cr  i%>r11i 
^^^^H^^V  Chentacil  Company,  eiubbheci 
^^^^^^^  1859.  Genml  Officrt.  Ckvc- 
cooLiMO  MOTH  Und.  Ohio.  ^  When  appbed* 
ordinary  rains  will  nol  wath  it  oS,  ll  ii  not  imunout 
if  applied  untkilUully  or  tn  loo  great  quantitief, 
^  Graiseni'i  Arteiiate  of  Lead  can  be  uied  tucceufully 
Against  all  leaf-eating  intects,  including  the  Codling 
Moth.  Canker. Worm,  Dm  Leaf  Beetle.  Potato  Bug. 
Gypsy  and  Brown-tail  Moth.  Dc  Q  Grasaelli*a  Bor* 
deaux  Mixture — ^a  pre%enli%e  of  all  fungoui  diseases* 
^  Graaiclli'a  Bordeaux -Lead  Arsenate  Mixture 
—an  iniectKide  and  fungicide  combined  in  one  effective 
,article, ,  fl  Write  for  detcnptive  bookjel,  ginng  information 
Kowjand  when  toTiprayJ 


THE     GRASSELLI      CHEMICAL 

flUin   QiUi^m,  CLEVELAND.  OHIO 
Braacli     Offic** 


SEND    INQUmiES    TO  NEAREST  OITICE 
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To-Bok-Ine  Products. 


KILLS  ALL  INSECTS 


Green  Fly.  Black  Fly.  White  Fly.  Thrlp.  Red  Spider,  Mealy  Bug 
on  greenhouse  grown  plants.    . 


They  are  carefully  and  scientifically  prepared,  and  are  alwa3rs 
uniform  in  insect-destroying  streng^,  and  are  absolutely  harmless 
to  plants,  and  no  discoloration  of  blooms  will  result  from  their  use. 


TO-BAK-INE  FUMIGATING  PAPER— An  absorbent  paper 
thoroughly  saturated  with  pure  Nicotine.  It  bums  like  punk 
and  its  fumes  are  especially  destructive  to  all  forms  of  Aphis. 
It  is  useful  as  a  preventative  for  Thrip. 

TO-BAK-INE  LIQUID— A  45%  solution  of  pure  Nicotine, 
especially  useful  when  used  as  a  spray.  It  is  particularly 
effective  against  Red  Spider  and  Thrip. 

TO-BAK-INE  FUMIGATING  COMPOUND -Identical 
with  To-bak-ine  Liquid,  except  that  a  small  percentage  of 
Capsicum  (Red  Pepper)  is  added,  making  it  one  of  the 
strongest  substances  for  vaporizing.  The  presence  of  Cap- 
sicum makes  it  inadvisable  to  use  as  a  spray.  It  is  particu- 
larly effective  when  used  to  destroy  Thrip. 

TO-BAK-INE  POWDER— Is  a  Tobacco  Dust  with  a  per- 
centage of  pure  Nicotine  added  to  make  it  uniform  in  insect 
destroying  properties.  It  can  be  used  either  for  dusting  pur- 
poses or  it  will  easily  bum,  producing  a  strong  and  lasting 
vapor. 


Information  regarding  these  products,  and  full  directions  as 
to  their  use  will  be  gladly  furnished  on  request. 


E.  H.  HUNT, 


76-78  Wabash  Ave.,  CHICAGO.  ILL 

C.  M.  DICKINSON.  Mmnmtfer 

(  Mass.  AinicuUural  College,  *96.)  FfttMithtd  1878. 


IHeasf  mention  the  Journal  of  Economic  Entomology  when  writing  to  advertisen. 
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TOBACCO-PRODUCTS 

INSECTICIDES 

TIh*  foUowiiifc  aro  nm*x(vlled  in  tlifir  n*H]M><*tiv«*  rUmMw: 


TOBACCO-EXTRACT, 


BLACK  LEAP** 


r 


n 


*•  •Bbwk  U»af '  i«  the  BKST  REMEDY  Wf  liavt'  ovcrfoniid  for 
PLANT  LK/E  **  ( W(M)lly  uplii8,  vie, )  in  tht*  opinion  (»x]»n>M(^l  by 
tho  Delta  Connty  Fniit  (iixiwers  AsMK^iation  ((%)lonido,)  which 
osikI  alxmt  :{<NN)  ^lloiiH  liiMt  year. 

DiM'TioN:   1  fciil.  of  **  Bla4*k  lieaf  **  t«)  ATi  or  70  fttdn.  of  wat4V. 

Prof.  C  P.  (till«*tt4%  of  the  Colo.  Ex]).  Stati«)ii  nH*ommoudii 
the  use  of  a  conibinitl  spray — **Hla<*k  Tii>af**  and  Arni^iiatc  of  L4«d. 

FOR  SHEEP  AND  CATTLE  DIPPINMi.  -RliM-k  Leaf  Iim 
by  far  the  lar^i^Ht  sale  t»f  any  proprietary  artiele  in  thin  (*4mntr>'. 

"BUck  Leaf**  ii  told  under  m  guarantee  given  to  the  U.  S. 
Gov't  regarding  the  nicotine  atrength     thui 

ASSURING    UNIFORMITY  I 


TOBACCO-PAPER, 


-NICO-FUMB*^ 
Brand 


For  Kuniipitiii^  C  Ipm  iihoii>i>.  IInt-lNils.  i-te. 


KJOfUMt 

^HttU  MCI 


HAH  MM9  Witti 


*m  tm 


0Llf 


Uniform  ! 
Economical ! 


v«iaa  lH«f  *^M 


Packed  in 
special  fric- 
t  ion  -  top 
tins:  pre- 
venting loss 
of  stren^h 
by  evapor- 
ation 


Sl»i:ri.\L  (iKADES 


TOBACCO-DUST. 

fnr  ••iHiiiil    piiriN'-":   piti^inl   with   parriiiil.ir  ri-^anl  to  main- 
faimii^'  INIKf  »HMITV 

NICOTINE-SOLUTION,  -"^S..r " 

t '••ht.iiiiiti^'   !•»  ].i  I  1-.  Ill    ..!   Ni.iit.Mi         Ltiw  prii  •■  ;i  fiariiri'. 


:;'„'/"'"  THE  KENTUCKY  TOBACCO  PRODUCT  CO.,  Unbville.  ly. 


/...'..■•I"'.  ;.;  'ih-  u  tuitiU'i  f'»  'ui*  rriiaen 
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it 
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fiiiij 


